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6-25-42  PART  I 

CHEMICAL  STUDIES  ON  EEET  SUGARS  OF  THE   1941   GAIviPAIGlT 

By  C.  A.  Fort,  S.  Byall  and  R,  M.  Kingstury 

Campaign  composites  of  the  siigar  produced  at  each  of  the  80  factories 
operating  during  the  1941  harvest  were  received  and  have  heen  examined 
chemically,  physically,  and  "biologically.  Twelve  additional  heet  sugars 
were  also  included  in  the  studies.   The  factory  operating  data  which  were 
suhmitted  v/ith  the  samples,  and  the  chemical  and  physical  test  results 
obtained  on  the  sugars,  will  be  presented  in  this  portion  of  the  report. 
The  biological  studies  made  by  H.  H.  Hall  and  Edna  E.  Dicks  will  be  found 
in  Part  II.   Composite  white  massecuite  and  molasses  samples  which  were 
also  supplied  this  year  v/ill  be  analyzed  and  reported  at  a  later  date. 

As  in  the  1940  report,  the  data  of  all  kinds  is  arranged  in  dual 
tables,  the  f^rst  part  being  for  non-Steffen  factories  and  the  second  part 
for  the  Steffen  factories.   Tables  1  to  4,  inclusive,  cover  the  operating 
data,  tables  5  to  8 ,  inclusive,  the  analytical  studies  of  the  sugars,  table  10 
summarizes  the  average  data  for  tho  four  major  geographical  groups  of  factories, 
and  table  9  deals  with  the  screening  tests.   Special  attention  was  given  to 
the  measurement  of  the  color  and  turbidity  of  the  sugars  and  barley  candies 
in  solution,  to  reflectance  measurements,  to  the  foaming  test,  to  nitrogen 
determinations,  to  estimations  of  total  salts,  to  specific  conductivity-ash 
factors,  and  to  a  more  comprehensive  formula  for  rating  the  sugars. 


ACMOWLEDGIvffiNT 


The  cooperation  of  the  various  sugar  companies  and  personnel  in 
submitting  the  samples  and  factory  data  which  made  these  investigations 
possible  is  greatly  appreciated.   The  evident  care  used  in  preparing  and 
shipping  the  samples  and  in  filling  out  the  information  sheets  is  very 
commendable.  As-a  result  of  this  cooperation,  there  have  been  obtained  data 
which  should  provide  a  basis  for  obtaining  further  improvements  in  the 
uniformity  and  quality  of  sugars. 
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TalDle   1 

- 
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PROCESS  DATA,   W0N-ST3FFSN 

Sample 

Beet- 

3 

Diffusion 

Juice 

Lining 

Data 

. 

Soda 

Cartonation 

Numter 

Sucrose 

Purity 

Draft 

Brix 

Purity 

Total 

Predef 

.   2nd 

Ash 

Alkalinities 

pK 

1o 

$ 

Cart 
0.04 

Its. 
0.13 

1st 

0.076 

2nd  2l 

idQaxb 

4103 

15.64 

— 

156 

11.3 

87.8 

1.40 

0 

9.1 

4105 

15.71 

85.2 

152 

11.9 

85.1 

2.34 

0.2 

0.2 

0.009 

0.078 

0.017 

8.8 

4106 

17.84 

84.4 

143 

14.1 

86.9 

2.54 

0 

0.1 

0 

0.090 

0.013 

— 

4108 

17.47 

88.3 

169 

11.7 

89.7 

2.41 

2.21 

0.2 

0 

0.080 

0.013 

8.8 

4110 

16.05 

— 

165 

10.8 

88.8 

1.17 

1.17 

0 

0.03 

0.065 

— 

9.2 

4111 

14.95 

— 

145 

11.9 

86.0 

1.32 

1.32 

0 

0.41 

0.079 

— 

9.3 

4112 

16.87 

86.8 

165 

11.5 

88.6 

1.95 

1.95 

0 

0 

0.065 

0.015 

4114 

16.61 

85.2 

128 

14.7 

87.7 

2.37 

0.47 

0.1 

0 

0.075 

0.014 

8.7 

4115 

13.88 

85.8 

124 

12.8 

85.8 

2.05 

0.25 

0.1 

0.14 

0.085 

0.025 

8.9 

4116 

16.92 

83.1 

144 

13.8 

86.5 

2.39 

- . 

- 

0 

0.067 

0.016 

8.8 

4117 

17.36 

87.4 

126 

15.3 

88.1 

2.57 

2.53 

0.04 

0.28 

0.064 

0.019 

9.1 

4118 

15.80 

86.1 

148 

11.9 

88.1 

2.58 

2,68 

0 

0 

0.102 

0.020 

9.1 

4121 

14.96 

84.2 

133 

12.9 

85.5 

2.29 

0.30 

0 

0 

0.089 

0.024 

9.0 

4122 

15.20 

86.6 

162 

10.7 

86.5 

1.33 

0 

0 

0.11 

0.075 

— 

9.2 

4123 

14.90 

81.4 

156 

9.5 

83.6 

2.45 

0 

0 

0 

0.102 

0.022 

8.6 

4125 

15.98 

— 

154 

10.9 

88.4 

1.10 

0 

0 

0.10 

0.074 

— 

9.2 

4132 

15.26 

— 

156 

11.0 

87.9 

1.40 

1.40 

0 

0.26 

0.084 

— 

9.4 

4133 

14.45 

82.9 

161 

11.5 

85.1 

2.30 

0 

0 

0.24 

0.073 

0.016 

-T 

4134 

16.47 

85.0 

139 

13.6 

85.4 

2.14 

0 

0 

0.20 

0.087 

— 

.  8. is 

4135 

15.33 

85.1 

154 

12.2 

86.5 

1.67 

0.22 

1.45 

0 

0.080 

— 

9.0 

4136 

13.78 

82.2 

143 

— 

84.7 

2.75 

2.50 

0.25 

0.05 

0.095 

0.018 

8.7 

4138 

14.79 

84.8 

146 

11.5 

86.5 

2.70 

2.70 

0 

0 

0.098 

0.018 

8.8 

4139 

16.02 

86.1 

143 

12.7 

86.9 

1.88 

0 

0 

0.12 

0.080 

0.021 

— 

4143 

17.29 

— 

160 

12.0 

89.1 

1.24 

0 

0 

0.02 

0.007 

— 

9.3 

4144 

16.49 

— 

157 

11.9 

87.5 

1.49 

1.39 

0.10 

0.01 

0.076 

— 

9.5 

4145 

16.93 

83.3 

139 

13.3 

87.0 

2.45 

0 

0.11 

0 

(11.3) 

— 

8.7 

4147 

14.24 

— 

127 

12.3 

85.1 

2.50 

0 

0 

0 

0.079 

o.oao 

— 

4149 

17.52 

88.7 

140 

13.6 

90.3 

2.11 

0 

0.11 

0 

0.057 

0.024 

9.7 

4150 

15.88 

— 

168 

10.7 

87.5 

1.42 

1.41 

0.01 

0.07 

0.067 

— 

9.3 

4151 

15.39 

86.4 

160 

10.8 

87.7 

2.75 

0 

0 

0.33 

0.082 

0.010 

— 

4152 

14.76 

83.8 

146 

11.4 

86.6 

2.25 

0 

0.21 

0 

0.094 

— 

9.2 

4159 

16.71 

86.9 

152 

12.3 

87.7 

2.65 

0 

0 

0 

0.085 

— 

9.1 

4161 

17.12 

86.8 

162 

11.9 

88.9 

1.63 

0 

0 

0.06 

0.070 

0.017 

— 

4166 

15.56 

87.4 

154 

12.2 

87.6 

2.21 

0 

0.10 

0.40 

0.101 

0.019 

8.8 

4167 

17.34 

87.9 

170 

11.5 

90.2 

2.47 

0 

0.23 

0 

0.078 

0.015 

8.9 

4169 

15.98 

84.1 

143 

12.9 

85.2 

2.04 

0 

0.02 

0.01 

0.091 

0.015 

9.1 

4173 

14.16 

83.9 

134 

12.1 

85.4 

1.89 

0 

0.20 

0 

0.088 

0.025 

— 

4176 

16.26 

87.2 

144 

12.4 

89.3 

2.52 

0 

0.01 

0.49 

0.077 

0.014 

9.0 

4180 

15.75 

84.5 

152 

11.8 

87.9 

2.51 

2.61 

0 

0 

0.076 

0.015 

8.8 

4182 

15.64 

— 

160 

11.0 

88.0 

1.15 

1.15 

0 

0.15 

0.079 

— 

8.4 

4191 

16.21 

— 

134 

13.5 

87.7 

2.39 

2.14 

0.25 

0 

0.099 

0.033 

— 

4194 

18.49 

86.8 

154 

13.3 

89.1 

2.20 

0 

0.10 

0.08 

0.077 

0.011 

8.5 

4196 

15.39 

— 

134 

13.6 

85.5 

2.59 

2.44 

0.25 

0 

0.102 

0.033 

— 

Average 

15.91 

— 

150 

12.1 

87.2 

2.11 

— 

— 

0.09 

0.081 

0.018 

— 

1940  Avg.15.8 

— 

— 

85.8 

2.08 

— 

— 

0.14 

0.081 

0.019 

— 

Samples  4191-4  &   6  no 

t   included  in 

the  averages 
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Ta"ble   1 


PEOCSSS  DAIA,    S'lEFFEN 


Sample 

5ee 

ts 

Diffusion 
Draft  3rix 

Juice 
Piirity 

Liming  Dat 

a 

Soda 

Ash 

Carbonation 
Alkalinities 

pH 

i\F-uin'be  r 

Sucrose 

Purity 

'  Total 

Bfr. 

2nd 

2nd 

149 

1^ 
4.19 

Heat 
0 

Garb 
0.20 

lbs. 
0.39 

1st 
0.085 

2nd 
0.022 

Garb. 

4101 

15.15 

83.4 

12.0 

86.4 

9.2 

•  4102 

17.2.6 

-- 

143 

13.9 

87.1 

3.59 

0 

0 

1.02 

.054 

— 

8.9 

4104 

15.2,8 

86.1 

162 

10.6 

87.2 

4.47 

0 

0 

0.53 

.062 

.030 

9.1 

4107 

15.52 

— 

155 

11.8 

89.1 

2.70 

- 

- 

0 

.063 

— 

9.1 

4109 

14.90 

82.2 

152 

11.3 

85.0 

4.74 

0 

0.25 

1.03 

.085 

.  .017 

8.5 

4113 

15.40 

85.5 

129 

13.3 

88.3 

3.61 

0.31 

0.25 

0.74 

.088 

.022 

8.9 

4119 

15.21 

82.8 

158 

11.3 

84.0 

4.96 

0 

0 

0.23 

.052 

,.021 

9.0 

4120 

15.78 

88.5 

146- 

12.6 

89.8 

3.14 

0 

0.01 

0.01 

.078 

— 

9.1 

4124 

15.36 

87.0 

163- 

10.7 

87.0 

2.81 

- 

- 

0.19 

.073 

— 

9.1 

4126 

14.85 

— 

153- 

11.0 

86.0 

2.39 

0 

0 

0.72 

.061 

— 

9.2 

4127 

15.83 

84.2 

154 

11.8 

85.7 

4.16 

0 

0.24 

0.86 

.087 

..022 

8.8 

4128 

12.54 

75.3 

150 

10.6 

77.7 

4.6 

0 

0 

0.33 

.060 

_ — 

8.1 

4129 

15.38 

85.6 

145 

12.8 

87.0 

— 

0 

0.08 

0.24 

.070 

.015 

9.0 

4130 

15.51 

— 

159 

11.2 

86.8 

2.41 

2.41 

0 

0.28 

.065 

— 

9.1 

4131 

13.48 

82.8 

135 

11.6 

83.4 

4.15 

0 

0 

0.54 

.093 

.020 

8.9 

4137 

17.18 

87.7 

136 

13.9 

89.6 

4.26 

3. 35 

0.41 

0.37 

.075 

.017 

9.2 

4140 

15.95 

85.3 

154 

11.8 

86.8 

2.92 

0 

0 

0.39 

.061 

.015 

__ 

4141 

15.69 

— 

159 

11.1 

87.9 

2.39 

0 

0 

0.23 

.065 

__ 

9.2 

4142 

15.76 

— 

162 

10.9 

88.1 

2.33 

0 

0 

0.16 

.079 



9.1 

4146 

13.44 

— 

144 

10.7 

85.4 

3.72 

— 

_ 

0.30 

.077 

.011 

8.4 

4153 

15.52 

86.1 

171 

10.9 

88.1 

3.75 

0 

0 

0.37 

.067 

.015 

9.1 

4155 

14.01 

81.0 

147 

11.4 

81.4 

3.82 

0.30 

0 

1.67 

.069 

.019 

_-. 

4156 

14.84 

— 

163 

10.6 

85.3 

2.24 

0 

0 

1.14 

.070 

«_ 

9.3 

4157 

17.09 

85.2 

141 

13.8 

86.5 

5.93 

0 

0 

2.75 

,079 

.013 

9.1 

4158 

14.39 

82.6 

150 

11.2 

83.8 

4.70 

4.50 

0.20 

0 

.052 

.022 

__ 

4160 

14.51 

86.3 

144 

11.3 

87.8 

3.99 

0 

0 

0 

.073 

.014 

9.2 

4162 

14.65 

85.4 

147 

•10.9 

87.6 

4.61 

- 

— 

0.44 

.083 

.015 

8.8 

4163 

15.11 

80.7 

158 

10.9 

86.0 

4.88 

0 

0.30 

■  1.84 

.093 

.020 

9.1 

4164(a) 

19.30 

— 

142 

15.6 

85.9 

3.57 

0 

0 

1.43 

.074 



9.0 

4164(t) 

14.27 

77.1 

136 

13.6 

77.8 

6.10 

0 

0 

1.96 

.087 

— — 

9.1 

4165 

15.84 

— 

153 

11.7 

87.9 

2.59 

0 

0 

0.31 

.068 

,; 

9.1 

4168 

15.36 

86.9. 

139 

13.2 

88.2 

3.96 

0 

0 

0 

(11.0) 

— .— 

8.7 

4171 

17.42 

87.2 

132 

14.7 

88.2 

3.38 

0 

0 

0.21 

(10.9) 

—— 

9.2 

4172 

15.05 

— 

163 

10.5 

86.9 

— . 

— 

— 

'0.48 

.056 

— -r 

9.2 

4175 

15.19 

84.6. 

154 

11.4 

84.2 

4.08 

_ 

0.03 

0 

.073 

_  — 

8.9 

4177 

i6.41 

86.4 

149 

12.4 

87.3 

3.78 

0 

0 

0.41 

.079 

.011 

9.1 

4178 

i5.50 

84.3 

140 

12.9 

84.1 

4.21 

4.21 

0 

1.07 

(11.2) 



8.8 

4179 

17.00 

87.4. 

148 

12.6 

89.6 

3.14 

0 

0 

0.13 

.078 

.014 

*-•- 

4183 

13.55 

86.0 

143 

12.5 

87.7 

4.21 

0 

0.08 

0.06 

(   9.9) 



7.8 

4.'1184 

15.75 

86.6 

132 

13.4 

88.0 

3.42 

0 

0 

0 

.080 

_ .. 

9.2 

4195 

18.12 

— 

133 

15.2 

88.2 

3.19 

— 

0.03 

0.24 

.081 

.011 

8.4 

A-verage 

15.61 

— 

149 

12.0 

86.3 

3.T9 

_ 

_ 

0.57 

.073 

.017 

ivg.  1940  15.8 

— 

— 

— 

86.4 

3.75 

- 

— 

0.66 

.074 

.015 

-..M 
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Table    2 
PROCSSS  DATA,  NOIT-STEFFSN 


Sample 

Thin  Juice 
Sulphur  pH 

Thick 

Juice 

Standard  Liquor  or  Blow-up 

Vhi 

Brix 

t^  Masi 
Purity 

secuit< 
pH  Ou. 

3 

"SvmheT 

Purity  pH 

Brix  F 

ilt.Aid 

Temp. 

Lime 

Ft.  per 

lbs. 
0.66 

7.8 

3.4 

lbs. 
0.20 

Filt 
89°  C 

.    Salts 
0.019 

] 
8.6 

LOO  s\a§ 

4103 

— 

69.5 

90.4 

92.0 

3.1 

.4105 

0.62 

8.4 

90.0 

9:2 

70.6 

0.45 

96- 

0.022 

91.7 

92.7 

9.1 

2.75 

4106 

0.26 

— 

91.3 

8.9 

64.1 

0.67 

92 

0.027 

91.3 

93.5 

8.9 

2.56 

4108 

0.37 

8.1 

91.5 

9.0 

68.9 

0.70 

97 

0.019 

91.7 

92.5 

8.9 

3.1 

4110 

0.41 

8.0 

— 

8.8 

70.1 

0.24 

88 

0.011 

91.2 

91.9 

8.8 

3.05 

4111 

0.60 

8.2 

89.6 

8.8 

67.5 

0.19 

90 

0.039 

91.8 

90.5 

8.6 

2.50 

4112 

0.3S 

8.0 

91.6 

7.6 

70.7 

0.40 

91- 

— 

91.2 

91.9 

7.4 

2.7 

4114 

0.14 

8.5 

91.6 

9.3 

69.2 

0.47 

92 

0.045 

91.6 

93.5 

9.2 

3.12 

4115 

0.51 

8.5 

90.2 

7.9 

65.9 

0.56 

62 

0.076 

90.1 

93.0 

7.3 

3.20 

4116 

0.48 

8.2 

90.5 

8.9 

71.3 

0.43 

91 

0.029 

91.2 

92.2 

8.8 

2.59 

4117 

0.37 

8.6 

92.7 

8.6 

66.4 

0.70 

88 

0.041 

92.2 

94.4 

8.4 

2.96 

4118 

*0.12 

9.0 

91.2 

8.7 

64.5 

0.43 

91 

0.046 

92.3 

92.0 

8.0 

2.67 

4121 

0.58 

8,1 

90.2 

8.2 

57.9 

0.50 

95' 

0.031 

91.3 

92.1 

7.8 

3.02 

4122 

0.44 

8.3 

_— 

— 

70.7 

0.25 

90- 

0.019 

91.5 

91.1 

8.4 

3.37 

4123 

*0.16 

8.6 

89.3 

8.6 

70.4 

0.60 

96- 

0.028 

91.2 

91.3 

8 .6 

2.89 

4125 

0.54 

8.1 

88.4 

8.8 

71.1 

0.27 

90- 

0.018 

91.0 

91.4 

8.5 

3.05 

4132 

0.48 

8.1 

— 

8.4  ■ 

■  68.2 

— 

93 

0.018 

91.9 

91.9 

8.4 

3.02 

4133 

0.39 

7.9 

92.0 

7.9 

51.1 

0.40 

92 

0.056 

92.4 

87.5 

7.6 

3.2' 

4134 

0.22 

8.5 

— 

9.1 

60.2 

0.70- 

95 

0.038 

91.2 

94.1 

9.2 

2.98 

4135 

0.48 

7.8  ■ 

90.4 

9.0 

69.1 

■  0.29- 

89- 

0.024 

92.2 

93.1 

9.1 

2.58 

4136 

*  0 

8.7 

90.2 

9.3 

63.6 

■  0.60 

90 

0.020 

90.0 

92.6 

8.4 

4138 

*  0 

8.9 

91.2 

8.9 

64.1 

0.40 

95 

0.053 

92.4 

91 .5 

8.1 

2.95 

4139 

0.39 

7.6 

89.6 

8.5 

67.4 

0.57 

90 

0.037 

92.1 

91.0 

8.4 

2.79 

4143 

0.53 

8.1 

— 

9.1 

69.7 

0.15 

89 

— 

91.0 

92.5 

8.9 

2.98 

4144 

0.57 

8.0 

90.8 

8.7 

67.1 

0.45 

93 

0.020 

91.6 

92. '0 

8.5 

2.64 

4145 

0.19 

8.6 

92.5 

9.0 

66.7 

0.35 

88 

0.033 

91.8 

93.7 

8.9 

2.24 

4147 

0.13 

8.5 

91.6 

8.6 

61.8 

0.44 

95 

0.024 

89.3 

92.2 

8.4 

2.69 

4149 

0.69 

7.3 

93.1 

7.9 

70.5 

0.65 

96 

0.012 

91.3 

94. -1 

7.5 

2.74 

4150 

■  0.47 

8.1 

— 

8.6 

67.9 

0.29 

86 

0.019 

90.2 

91.8 

8.6 

3.01 

4151 

*  0 

— 

— 

— 

55.8 

0.50 

95 

0.125 

89.8 

90.9 

— 

— 

4152 

*  0 

9.2 

92.5 

9.2 

57.5 

0.50 

95 

— 

92.2 

90.1 

7.9 

— 

4159 

0.84 

7.6" 

92.8 

8.2 

68.8 

0.53 

97 

0.023 

91.2 

92.3 

7.9 

2.99 

4161 

0.51 

7.9 

90.0 

7.5 

64.6 

0.51 

93 

— 

91.9 

90.7 

7.3 

2.77 

4166 

*0.10 

8.8 

91.2 

8.7 

67.3 

0.30 

94 

0.048 

91.1 

92.6 

7.9 

2.88 

4167 

0.35 

8.0" 

— 

9.0 

69.0 

0.46 

94 

0.032 

91.6 

93.4 

9.0 

2.52 

4169 

0.57 

7.7 

90.8 

8.2 

71.6 

0.38 

95 

0.025 

91.4 

91.7 

8.5 

3.03 

4173 

♦0.17 

8.7 

89.7 

9.4 

66.7 

0.38 

92 

0.051 

92.2 

91.2 

7.4 

3.41 

4176 

0.19 

8.5 

92.5 

8.4 

71.1 

0.50 

94 

0.042 

92.4 

94.3 

8.4 

2.9 

4180 

0.40 

7.9 

89.7 

8.8 

68.6 

0.36 

94 

0.029 

92.4 

91i4 

8.8 

2.58 

4182 

0.37 

8.4 

—  ' 

8.6 

69.9    ■ 

0.29 

89 

— 

91.0 

91.9 

8.6 

2.8 

4191 

*0.22 

8.7 

92.2 

8.7 

64.4 

0 

94 

0.020 

91.9 

90.3 

8.3 

2.58 

4194 

0.34 

8.2 

91.3 

8.3 

66.7 

0.34 

89 

0.048 

92.2 

92.5 

9.2 

2.81 

4196 

*0.26 

— 

90.5 

— 

65.4 

0.10 

93 

0.026 

92.2 

89.2 

8.1 

2.75 

Average    0.43  tot .8. 24 

91.0 

8.65 

67.1 

0.44 

— 

0.034 

91.4 

92.1 

8.39 

2.71 

Avg.1940  0.46 

8.16 

— 

8.59 

57.4 

0.44 

— 

0.032 

— 

91.8 

— 

— 

♦  Additional   sulphur  used  on   thick  .juice,    4118-0.13,    4123-0.16,    4136-0.34,    4138-0.18, 
4151-0.45,    4152-0.53,   4166-0.14,   4173-0.40,    4191-0.10,    4195-0.19. 


-   5  - 


Tahle  2 

PE0C3SS 

DATA,    ST3FFE15 

[ 

Samyle 

Thin  Juice 

Thick 

Jui  ce 

Standard  Liquor  or 

Blowup 

Whi 

te  Massecuite 

Ntmber 

Sulphur 

pH 

Purity 

pH 

Brix  Filt. Aid 

Temp . 

Lime 

Brix 

Purity  pH 

Cu.Ft. 

l"bs. 
*0.30 

9.1 

8.7 

Ihs.. 
0.59 

Filt. 
100°  c 

Salts 
0.059 

} 
8.2 

DerlOOsig. 

4101 

91.5  • 

64.8 

90.9 

93.1 

3.39 

4102 

0.33 

9.3 

90.4 

9.1 

70.4 

0.51 

70 

.045 

92.0 

94.7 

8.9 

2.90 

4104 

♦   0 

9.1 

- 

- 

62.2 

0.70 

94 

.026 

91.6 

91.1 

8.3 

2.59 

4107 

*0.32  - 

7.6 

.  92.7, 

8.5 

70.5 

0.48 

93 

— 

90.5 

93.5 

8.4 

3.3 

4109 

0.20 

8.2 

90.4 

8.2 

69.3 

0.69 

93 

.049 

90.6 

92.2 

8.2 

3.45 

4113 

*0.07 

8.6 

.  91.4 

8.6 

62.1. 

0.82 

95 

.061 

91.2 

92.4 

7.5 

3.49 

4119 

*  0 

9.0 

.  90.6 

■  8.6 

57.0 

0.72 

95 

.072 

90.6 

91.4 

7.6 

3.02 

4120 

*0.22 

8.6 

92.4 

8.7  . 

71.8. 

0.23 

83 

.032 

90.9 

93.2 

8.0 

3.18 

4124 

0.50 

7.9 

— 

8.0 

70.3 

0.58 

94 

.041 

91.9 

92.0 

7.9 

2.84 

4126 

0.47 

8.2 

90.7 

8.2 

69.2 

0.60 

90 

— 

90.3 

90.8 

8.2 

3.5 

4127 

0.30 

8.5 

90.5 

8.7 

67.9 

0.62 

97 

.     .064 

90.3 

92.1 

8.7 

2.67 

4128 

*  0 

8.0 

86.2 

9.4 

64.7 

0.44 

93 

.096 

92.2 

88.1 

8.2 

3.3 

4129 

0.37 

8.4 

91.6 

8.5 

66.0 

0.62 

95 

.044 

91.5 

92.4 

8.5 

._ 

4130 

0.59 

8.2 

90.8 

8.8 

72.7 

0.34 

87 

— 

90.3 

91.2 

8.9 

3.12 

4131 

0.57 

8.0 

90.1 

7.8 

66.6 

0.43 

— 

.036 

90.2 

92.5 

7.6 

3.03 

4137 

0.33 

8.2 

93.1 

8.2 

68.6 

0.45 

91 

.056 

91.3 

93.7 

7.9 

2.38 

4140 

0.37 

8.0 

91.4 

8.0 

58.0 

0.86 

84 

.054 

91.4 

90.6 

8.0 

3.35 

4141 

0.37 

8.0 

.91.0 

.    8.0 

70.0 

0.41 

95 

.043 

90.5 

92.8 

7.9 

3.16 

4142 

0.32 

8.1 

— 

8.5 

70.3 

0.42 

— 

__ 

90.6 

92.5 

8.5 

2.96 

4146 

*0.30 

7.5 

90.2 

.    7.4 

69.5 

0.44 

— 

.068 

90.8 

92.3 

7.4 

__ 

4153 

0.26 

8.2 

93.1 

.    8.0 

68.1 

0.79 

68 

— _ 

92.1 

94.2 

8.2 

2.92 

4155 

0.35 

8.3 

87.3 

.    8.4 

59.1 

0.50 

92 

.115 

91.3 

89.4 

6.0 

2.97 

4156 

0.63 

8.2 

.   — 

8.6 

57.3 

0.86 

91 

— 

91.5 

91.2 

8.6 

3.17 

4157 

0.45 

8.3 

.90.6 

.   7.6 

68.2 

0.51 

95 

.049 

90.8 

93.2 

7.5 

3.14 

4158 

*  0 

— 

.91.0 

— 

60.7 

0.50 

95 

.130 

91.0 

92.0 

7.8 

«-«. 

4160 

0.48 

7.9 

92.7 

8.2 

71.4 

0.55 

90 

.032 

91.4 

94.4 

8.2 

3.86 

4162 

*0.07 

8.9 

91.6 

8.7 

62.0 

0.98 

94 

.043 

90.7 

92.7 

7.7 

2.97 

4163 

*  0 

9.1 

91.5 

8.8 

65.1 

0.89. 

98 

.055 

91.7 

92.3 

8.5 

3.12 

4164(a) 

0.37 

8.4 

89.4 

7.4 

66.0 

0.92 

97 

■    .084 

91.1 

93.0 

7.3 

2.75 

4164(-b) 

0.33 

8.7 

84.1 

.  7.7 

65.4 

0.62 

97 

.039 

89.6 

97.4 

6.5 

3.05 

4165 

0.40 

7.9 

.  — 

— 

71.4 

0.45 

90 

__ 

89.5 

•92.0 

—  «. 

2.83 

4168 

*0.30 

8.3 

— 

— 

.  62.6 

0.40 

89 

.046 

90.8 

92.0 

8.8 

3.10 

4171 

0.19 

8,6 

92.5 

8.1 

67.9 

0.46 

95 

.098 

90.7 

94.2 

8.0 

3.10 

4172 

0.51 

8.4 

— 

8.2 

68.5 

0.58 

93 

__ 

91.8 

90.7 

8.3 

2.97 

4175 

♦0.01 

8.7 

91.0 

.  8.8 

64.7 

0.44 

100 

.053 

90.8 

92.9 

8.5 

2.90 

4177 

0«2b 

.  8.4 

91.3 

8.8 

.  69.8 

0.26 

94 

.034 

90.3 

92.9 

8-.  8 

2.73 

4178 

0.22 

8.9 

89.3 

8.8 

70.6 

0.64 

99 

.058 

92.1 

92.5 

8.6 

2.83 

4179 

0'.32 

8.1 

91.3 

7.3 

61.0 

0.80 

91 

•-•. 

90.4 

91.5 

7.2 

3.20 

4183 

0.40 

(7.3) 

91.2 

(7.8) 

61.5 

0.50   • 

92 

*•«. 

92.6 

93.9 

7.8 

2.70 

4134 

♦0.10 

9.0 

— 

.9.2 

.  67.0 

0.35 

95 

■  .026 

91.5 

92.9 

8.1 

2.91 

4195 

*0.50 

7.8 

90.4  : 

.7.6 

.65.1 

0.53 

95 

■  .071 

90.9 

89.3 

7.1 

3.08 

Average 

0.37tot.8.39 

90.7   , 

8.37 

.67.3 

.0.57 

__ 

0.059 

91.0 

92.4 

8 '.06 

3.05 

^v-ga940 

0.33 

.6.24 

-1  «T 

__    -      _     _T 

.8.26 

56.3 

0.58    • 

— 

0.055 

92.2 

!.ir2S'^°"°*-^°'^^2^~°-^^'^l^S-°-21. 4158-0.44, 4162-0. 27. 4153-0. 09, 4158-0. 28, 
4175-0.37,4184-0.39,4195-0.03. 
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Table 

3 

PROCESS  DATA.,  NON-STEFFEW 

Sample 

Water  on  Wht. Sugar 
per  mach.  per  100 
qts.     sug.qts. 
18      4.8 

Wlaite  Sugar 
as  Sacked 

■  High  ' 
_  3rix 

ureen 
Pur. 

High 
Brix 

Wash 
;  Pur. 

High 

Eaw  Massecuite 

Number 

Brix 

Pur. 

Ou.Ft.perlGO 

Temp. 
39°  C 

Moist. 
0.024 

Wht.Eaws-i:&  ^ 

4103 

77.7 

85.1 

75.2 

91.1 

92.5 

82.7 

— 

4105 

17 

6.0 

39 

.034 

69.0 

87.7 

__ 

92.3 

93.9 

84.5 

—  2.57 

4106 

8(13000)2.0 

36 

.022 

80.0 

67.9 

— — 

92.0 

93.9 

87.5 

—   — 

4108 

18.2 

7.2 

42 

.033 

69.8 

86.7 

79.9 

91.1 

92.6 

85.9 

—  2.64 

4110 

17 

6.5 

32 

.015 

74.6 

84.4 

— 

89.8 

93.8 

81.4 

1.46  — 

4111 

15 

7.0 

33 

.013 

70.2 

82.5 

— 

90,9 

94.8 

82.4 

1.27  — 

4112 

15 

5.0 

68 

.029 

74.2 

85.5 

__ 

88.8 

93.5 

85.5 

0.94  — 

4114 

21 

8.0 

44 

.029 

72.3 

87.8 

62.0 

93.2 

93.5 

84.9 

—  3.29 

4115 

22  ■ 

7.8 

48 

.040 

72.5 

87.2 

78.0 

94.3 

90.9 

87.4 

1.57  2.15 

4116 

13  ■ 

2.9 

46 

.038 

70.6 

85.4 

71.0 

90.5 

93.8 

83.4 

1.58  2.56 

4117 

18 

6.0 

49 

.019 

78.2 

88.5 

74.9 

95.0 

93.1 

88.4 

1.36  2.58 

4118 

13.5 

8.0 

43 

.022 

71.9 

83.4 

71.4 

91.5 

93.8 

83.4 

—   — 

4121 

16.4 

5.4 

50 

.035 

75.7 

85.8 

77.4 

93.3 

91.8 

86.2 

--  2.81 

4122 

16  ■ 

6.7 

41 

.024 

74.4 

82.9 

— 

90.6 

93.4 

82.1 

—   — 

4123 

14 

6.0 

— 

.026 

80.5 

85.1 

— 

92.1 

92.6 

85.2 

1.46  — 

4125 

17 

7.4 

40 

.020 

76.2 

83.1 

72.3 

90.0 

92.9 

82.1 

0.87  — 

4132 

■  17 

2.6 

34 

.016 

72.5 

84.5 

— 

93.2 

93.4 

84.5 

1.40  — 

4133 

21 

7.0 

58 

.03 

60.0 

76.0 

65.0 

85.0 

— 

— 

—   — 

4134 

■  16.2 

6.8 

— 

.023 

— 

89.7 

— ^ 

94.6 

92.9 

89.0 

—  2.98 

4135 

15 

4.6 

55 

.027 

_— 

86.2 

__ 

91.0 

93.9 

86.1 

2.18  — 

4136 

16 

8.0 

62 

.042 

— 

86.9 

_— 

91.5 

91.4 

86.3 

—  3.41 

4138 

14.5 

5.8 

47 

.033 

63.5 

83.7 

65.2 

89.3 

92.6 

83.3 

—  4.1 

4139 

17 

4.3 

52 

.026 

66.3 

84.1 

66.3 

89.3 

94.0 

84.4 

1.92  — 

4143 

17 

4.9 

45 

.024 

75.6 

86.7 

— 

90.1 

94.2 

85.1 

1.97  — 

4144 

15 

4.6 

44 

.019 

76.3 

82.9 

70.1 

90.5 

94.2 

82.1 

1.31  5.00 

4145 

14 

5.9 

52 

.020 

— 

88.0 

— 

92.8 

92.6 

87.0 

1.91  — 

4147 

16 

— 

60 

.018 

_- 

86.5 

— 

90.3 

88.9 

86.0 

— _   — — 

4149 

18 

6.0 

56 

.029 

78.5 

88.1 

72.0 

93.3 

90.6 

86.5 

1.31  3.08 

4150 

17 

5.7 

40 

.019 

76.3 

85.1 

72.2 

90.8 

91.1 

83.3 

—   3.01 

4151 

12 

— 

65 

.028 

— 

85.0 

__ 

91.1 

90.8 

83.5 



4152 

16 

3.0 

60 

.015 

— 

80.8 

__ 

88.8 

_•» 

.««.-  . 

~«   —— 

4159 

14.5 

4.3 

53 

.039 

— 

84.5 

— — 

91.6 

93.2 

84.3 

—   _— 

4161 

•  15 

5.0 

— 

.023 

71.5 

84.0 

73.2 

91.2 

92.7 

83.8 

0.87  — 

4166 

-  14(325^0 )  4.0 

49 

.028 

72.5 

85.3 

76.8 

91.6 

91.3 

83.3 

~   3.14 

4167 

•  18 

6.0 

50 

.022 

68.0 

87.3 

— 

92.3 

93.4 

84.2 

1.18  — 

4169 

16 

5.2 

52 

.031 

75.0 

85.3 

73.5 

92.1 

92.0 

84.7 

1.49  — 

4173 

18.5 

7.4 

38 

.036 

80.4 

84.6 

79.9 

89.8 

94*2 

84.1 

1.49  — 

4176 

16.9 

5.8 

45 

.028 

70.2 

88.2 

— ^ 

94.1 

93.9 

85.0 

1.64  2.54 

4180 

18 

5.0 

48 

.027 

72.4 

84.4 

__ 

89.9 

94.6 

84.9 

1.31  — 

4182 

16 

6.4 

39 

.020 

73.8 

84.2 

__ 

90.7 

93.4 

82.2 

— ..          mm^ 

4191 

16.8 

5.2 

52 

.042 

68.1 

78.3 

70*1 

82.4 

_^ 

~— 

»—          »••«         "^ 

4194 

•  17  - 

5.4 

44 

.023 

83.4 

84.4 

79.7 

94.7 

86i6 

84.5 

0.97  — 

4196 

10.7 

4.0 

48 

.042 

64.5 

77.4 

70.1 

80.8 

,-,-  - 

_.. 

•--»      — .^ 

Average 

16.2 

5.7 

— 

.026 

73.1 

85.3 

— _ 

91.3 

92.9 

84.7 

1.43-3.06 

Avg.1940  16.0 

5.4 

— 

.028 

— 

84.8 

— 

91.2 

93.1 

84.2 

—   _-• 
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Table 

■■   3 

- 

• 

PROCESS 

DATA, 

STSFIENS 

Sajnple 

Water  en 

Vl(ht.S^Igar  ^iHiite  Sugar 

High 

L  Qreen 

High 

Wash 

High 

Eaw  Massecuite 

Ktun'ber 

per  mach 
qts. 
14 

.     per 

'  sug, 
4.7 

100     as  sacked 
.qts.lfempJ^oist. 
42^0  0.028 

Brix 

Pur. 

Brix 

Pur. 

Brix 

Pur. 

Cu.  Ft  .per  100 
VvTit.  Eaw  sug. 

4101 

61.3 

86.6 

60.6 

91.1 

90.1 

86.6 

1.14     ~ 

4102 

16 

5.0 

45 

.017 

82.1 

88.7 

— 

94.6 

93.7 

87.7 

2.31     -- 

4104 

10.5 

3.0 

54 

.032 

61.5 

82.0 

60.2 

88.8 

— 

— 

—        — . 

4107 

17 

6.9 

44 

.026 

78.4 

88.0 

76.4 

91.6 

91.9 

86.4 

—     2.50 

4109 

14 

6.0 

47 

.053 

— 

66.3 

— 

90.3 

89.4 

86.5 

—     3.24 

4113 

22 

7.0 

52 

.030 

84.0. 

85.4 

72.0 

90.5 

87.2 

84.1 

0.85     — 

4119 

13.5 

5.2 

47 

.033 

— 

84.1 

— 

89.1 

91.3 

85.0 

—     2.78 

4120 

18 

9.0 

52 

.022 

82.1 

87.8 

81.2 

91.3 

90.0 

87.7 

1.06     — 

4124 

16 

5.0 

33 

.019 

79.7 

85.7 

— 

91.3 

91.0 

85.5 

1.31     — 

4126 

19 

— 

30 

.024 

77.8 

83.6 

74.3 

89.5 

91.1 

82.9 

—       — 

4127 

15 

5.0 

48 

.063 

65.0 

85.0 

65.0 

89.6 

90.8 

86.1 

—      2.76 

4128 

16 

7.0 

41 

.069 

82.5 

80.3 

79.8 

86.2 

86.2 

88.5 



4129 

17 

5.0 

30 

.035 

72.8 

85.5 

— 

91.6 

92.5 

85.7 

—      3.10 

4130 

14 

4.4 

42 

.038 

81.7 

84.8 

80.5 

89.2 

92.3 

83.9 

1.40     — 

4131 

15 

5.0 

55 

.035 

77.0 

85.3 

69.3 

90.8 

90.9 

87.6 

—     2.60 

4137 

17 

11.0 

33 

.024 

70.0 

88.5 

72.0 

92.0 

92.0 

87.3 

1.37   2.83 

4140 

17 

8.8 

52 

.031 

76.1 

84.5 

78.0 

88.3 

92.1 

83.1 

—     4.6 

4141 

18 

6.0 

40 

.031 

74.0 

84.8 

__ 

91.3 

91.0 

84.8 

«—               _•. 

4142 

18 

6.0 

42 

.021 

77.8 

85.3 

__ 

91.2 

91.1 

83.9 

«•.               »— 

4146 

15 

— 

47 

.041 

80.3 

85.0 

76.9 

91.9 

91.3 

86.0 

—     2.75 

4153 

18 

4.3 

53 

.024 

71.9 

87.7 

— _ 

93.7 

92.8 

87.7 

—.^               —•* 

4155 

16 

5.5 

55 

.041 

81.6 

81.0 

80.8 

89.2 

91.4 

84.6 

1.74     — 

4156 

14 

5.5 

39 

.016 

72.4 

83.6 

__ 

91.3 

93.1 

81.9 

1.74  3.14 

4157 

17 

4.9 

47 

.040 

74.5 

88.2 

— 

95.7 

92.2 

87.3 

1.84  2.90 

4158 

14 

4.5 

— 

.045 

60.2 

85.8 

59.6 

89.5 

90.5 

86.0 

— .               —  — 

4160 

18 

— 

48 

.040 

73.1 

.  90.4 

73.5 

93.6 

91.1 

89.1 

1.82  2.79 

4162 

8 

3.2 

46 

.050 

81.5 

85.3 

74.5 

92.0 

90.6 

85.2 

—     4.5 

4163 

17.3 

5.7 

60 

.043 

82.8 

86.1 

79.0 

91.0 

(82.8) (86.6) 

—     4.5 

4164(a) 

15 

5.0 

50 

.040 

74.9 

85.7. 

71.4 

90.7 

91.6 

87.5 

2.24     — 

4164(b) 

14 

5.3 

44 

.043 

72.8 

95.7 

68.0 

96.6 

92.5 

87.2 

4.21     — 

4165 

18 

6.0 

44 

,028 

76.8 

85.7 

~ 

89.9 

91.2 

84.3 

1.85     -- 

4168 

17 

7.0 

61 

.042 

~_ 

85.7 

__ 

89.6 

91.1 

85.3 

1.44     — 

4171 

14.4 

5.0 

47 

.034 

— 

>.— 

__ 

93.2 

92.0 

88.1 

1.42     — 

4172 

14 

5.2 

47 

.018. 

— 

'82.8 

>-_ 

88.1 

92.0 

80.7 

2.37     — 

4175 

15 

5.1 

54. 

.026 

— 

86.2 

, , 

91.9 

92.3 

85.3 

1.42     — 

4177 

14 

4.6 

56 

.031 

81.0 

87.1 

75.0. 

92.0 

92.0 

87.5 

1 .  30     — 

4178 

16 

5.0 

45 

.027 

81.4 

85.5 

__ 

90.4 

93.2 

86.3 

1.71     — 

4179 

15.4 

— 

38 

.031 

79.4 

86.5 

_— 

90.2 

90.1 

85.6 

4183 

21 

5.1 

29 

.022 

(71.7) (88.3) 

— — 

92.4 

86.9 

1.97     — 

4184 

16 

4.5 

54 

.030 

82.4 

85.5 

77.8  . 

90.6 

90.8 

85.4 

1.26     — 

4195 
Average 

17.7 

6.3 

47 

.029 

83.2 

,80.1  . 

79.3 

87.5 

92.1 

80.4 

2.04     — 

15.8 

5.6 

— 

.034 

76.0 

85.3 

__ 

91.0 

91. 3 

85.8 

1.71   3.21 

Avg.1940 

16.2 

5.3 

— 

.035 

— 

84.9 

— — 

90.7 

91.5 

85.5 
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PROCESS  DATA,  NON-SIEFFEN 


(r 


Sample 

^igh  fi«w  Sugar 

Low 

Raw  Massecuite 

Low 

Raw  Sugar       Carton  l"bg 

Number 

Wash 

Purity 

Brix 

Pur. 

Cu.Ft.per  100 

Wash 

Purity 

Where 

per  100 

Water 
6qts 

73.5 

Wht.  Raw  Sug. 

Water 
2qts 

used 

B.2. 

sugar 

4103 

99.7 

97.0 

92.2 

0 

4105 

10 

98.0 

96.0 

73.8 

— 

2.74 

1.5 

91.5 

B.E. 

0.38 

4106 

13 

98.1 

95.6 

76.4 

__ 

__ 

0 

93.8 

H.R. 

0 

4108 

3 

97.5 

94.5 

76.2 

0.53 

2.81 

1.0 

90.4 

B.E. 

0.05 

4110 

6 

97.5 

97.2 

73.1 

— 

— 

0.5 

85.0 

B.E. 

0 

4111 

7 

96.0 

98.4 

72.6 

0.66 

— 

2.0 

89.1 

B.E. 

0 

4112 

2.5 

97.0 

94.3 

73.4 

0.43 

_— 

0 

90.2 

— 

0.08 

4114 

10 

98.8 

94.7 

75.1 

_- . 

2.80 

2.0 

93.2 

BE  &  SL 

0 

4115 

14  • 

99.5 

92.0 

76.2 

0.92 

2.88 

2.0 

93.7 

B.E. 

0.14 

4116 

6 

97.4 

94.9 

71.2 

0.56 

2.79 

2.0 

89.2 

B.E. 

0.12 

4117 

10 

99.1 

94.6 

77.6 

0.57 

2.54 

2.0 

96.1 

B.E. 

0.16 

4118 

3 

95.9 

94.2 

74.9 

— 

_ 

1.5 

91.4 

B.E. 

0.14 

4121 

10 

99.5 

92.0 

76.5 

_— 

3.07 

0 

92.1 

B.E. 

0.17 

4122 

9 

97.8 

97.7 

72.3 

_— 

— 

2.0 

89.3 

B.E. 

0 

4123 

4 

97.9 

93.9 

75.9 

0.87 

__ 

0.8 

88.8 

B.E. 

0.29 

4125 

2 

94.2 

97.4 

72.3 

0.47 

— 

1.0 

86.7 

BE  &  HR 

0 

4132 

14 

98.5 

97.3 

73.7 

0.62 

__ 

0.8 

88.6 

B.E. 

0 

4133- 

— 

— 

94.5 

74.3 

— — 

3.3 

3.0 

96.3 

S.L. 

0 

4134 

5.9 

98.8 

95.4 

78.3 

— — 

2.4 

0 

91.8 

H.R. 

0 

4135 

10 

98.8 

98.1 

74.8 

0.68 

— 

0.9 

87.4 

H.R. 

0.10 

4136 

8 

98.4 

93.0 

75.8 

_— 

— 

0.3 

92.7 

H.R. 

0.17 

4138 

2.5 

98.0 

94.1 

76.1 

— 

6.1 

3.5 

96.3 

B.E. 

0.11 

4139 

2.5 

96.6 

95.7 

72.5 

— 

2.59 

1.0 

89.1 

B.E. 

0.10 

4143 

4 

94.0 

96.4 

74.2 

— 

__ 

1.0 

89.1 

B.E. 

0 

4144 

5 

97.3 

98.1 

•72.1 

0.57 

— 

1.0 

87.0 

H.R. 

0.11 

4145 

6.3 

98.2 

92.5 

78.4 

1.86 

— 

2.0 

96.7 

B.E. 

0 

4147 

5   ■ 

95.5 

91.7 

76.8 

— 

— 

0 

— 

— 

0.10 

4149 

9 

98i2 

91.7 

77.3 

0.50 

3.11 

2.25 

92.6 

B.E. 

0.12 

4150 

6 

98.4 

96.3 

58.8 

0.54 

__ 

2.0 

89.9 

BE  &  HR 

0 

4151 

8   ■ 

97.1 

91.6 

75.9 

— 

_— 

_— 

94.1 

B.E. 

0 

4152 

— 

— - 

93.3 

77.3 

— 

— 

1.0 

93.0 

B.E. 

•  0 

4159 

2 

97.9 

96.7 

73.4 

— 

— 

1.0 

90.7 

B.E. 

0 

4161 

•  5 

96.7 

96.4 

72.0 

— 

3.74 

2.0 

89.9 

B.E. 

0.10 

4166 

14 

97.6 

94.2 

75.9 

— 

2.64 

4.5 

94.'? 

S.L. 

0.12 

4167 

6 

97.6 

-94.4 

75.6 

0.45 

2.81 

1.0 

92.3 

B.E. 

0.08 

4169 

.  4 

97.1 

95.3 

75.2 

0.51 

— 

2.0 

93.5 

S.L. 

0.08 

4173 

■  8 

99.0 

98.1 

74.4 

0.74 

__ 

2.0 

91.0 

B.E. 

0.21 

4176 

5.2 

98.2 

93.4 

73.7 

»— 

2.85 

1.0 

90,9 

B.E. 

0.14 

4180 

8 

96.4 

96.5 

75.3 

0.69 

2.72 

1.5 

90.5 

BE  &  HR 

0.03 

4182 

8   ■ 

96.8 

•97.3 

78.2 

— 

— 

2.0 

93.1 

B.E. 

0 

4191 

— 

95.2 

79.1 

0.64 

__ 

1.0 

95.2 

S.L. 

0.32 

4194 

-  2.3 

97.0 

94.6 

75.7 

0.57 

_— 

0 

92.0 

B.E. 

0 

4196 

— 

— 1 

-94.6 

78.4 

0.69 

__ 

1.0 

94.6 

S.L. 

0.17 

Average 

6.9 

97.6 

95.2 

74.5 

0.68 

3.05 

1.4 

91.4 



0.08 

AVG.1940  — 

97.4 

»— 

—_ 

__ 

w_ 

__ 

90.9 

__ 

0.09 
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PR0C3SS  DATA.STSFKSN 

Sample 

High  Raw  Su^ar 

Low  Raw  Mas 

;secuite 

Low 

Raw  Sugar        i 

Carbon,    Molasses 

ixumber 

Wasn  Purity 

Erix 

Pur. 

Cu.Pt.nerlOO 

Wash 

Purity 

Where 

Ibs.perlDO 

Worked 

Water 
5  qts 

wilt . 
0.95 

Raw  Sug. 

V/ate  r 
4  qt 

Used 
B.E. 

sugar 
1.29 

1o  heats 

4101 

97.4 

90.9 

81.2 

s  96.5 

5.04 

4102 

12 

99.4 

95.1 

77.2 

— 

— 

1 

93.5 

E.E. 

0.17 

7.47 

4104 

— 

— 

92.2 

81.5 

_._. 

2.57 

1 

95.5 

B.S. 

0 

3.56 

4107 

5 

96.1 

92.5 

77.6 

— 

— 

1 

90.6 

B.3. 

0.06 

4.99 

4109 

3 

97.2 

90.9 

78.8 

— 

3.14 

3 

95.7 

B.E. 

0 

7.52 

4113 

5 

98.1 

92.8 

79.8 

— 

^_ 

12 

95.8 

S.L. 

0.09 

4.89 

4119 

— 

99.2 

91.0 

77.1 

-.— 

3.84 

— 

96.0 

E.3. 

0.18 

6.93 

4120 

4 

97.4 

92.0 

79.0 

— 

2.45 

2 

95.6 

B.E. 

0.03 

3.86 

4124 

2 

95.2 

93.3 

75.7 

0.65 

—, 

1 

90.3 

B.E. 

0 

5.06 

4126 

5 

— 

94.2 

71.2 

— 

_— 

1 

97.0 

B.E. 

0 

4.97 

4127 

4 

98.2 

92.2 

75.8 

~_ 

3.41 

2 

96.5 

B.E. 

0.19 

5.03 

4128 

3 

97.9 

93.1 

75.4 

— 

— 

4 

95.1 

BE  &  i 

3L  0.14 

7.80 

4129 

4 

97.4 

94.3 

77.4 

— 

2.81 

1 

93.6 

B.E. 

0.10 

6.73 

4130 

4 

94.8 

96.1 

75.5 

— 

3.8 

1.5 

89.0 

B.E. 

0 

4.50 

4131 

— 

99.6 

91.2 

79.2 

— 

2.98 



96.9 

B.E. 

0.26 

5.76 

4137 

10 

98.3 

93.2 

78.6 

— _ 

2.86 

0 

92.9 

B.E. 

0.06 

6.44 

4140 

3 

97.7 

92.2 

74.8 

— 

__ 

1 

92.0 

B.E. 

0.13 

5.62 

4141 

3 

96.8 

93.0 

76.1 

~_ 

__ 

1.5 

88.2 

B.E. 

0 

4.97 

4142 

5 

97.4 

93.1 

74.6 

— 

— 

1 

89.6 

B.E. 

0 

4.68 

4146 

— 

99.3 

91.9 

77.2 

— 

2.45 

— 

93.2 

B.E. 

0.15 

7.56 

4153 

7 

98.4 

93.5 

79.7 

0.49 

__ 

0 

91.5 

B.E. 

0.07 

4.36 

4155 

5 

97.8 

91.6 

75.9 

— 

_— 

2 

94.8 

B.S. 

0 

6.84 

4156 

o 

98.1 

97.4 

71.9 

0.69 

3.72 

1.5 

88.8 

B.E. 

0.10 

3.97 

4157 

12 

99,6 

91.6 

78.6 

— 

2.83 

2 

96.1 

BE  &  SL  0.09 

9.67 

4158 

10 

95.0 

91.0 

76.2 

— 

__ 

3 

93.0 

B.E. 

0.20 

6.13 

4160 

10 

99.3 

92.6 

80.7 

— 

3.28 

3 

95.8 

B.E. 

0.20 

6.18 

4162 

5 

98.5 

90.8 

80.4 

__ 

5.3 

4 

97.2 

B.E. 

0.21 

5.92 

4163 

6 

98.2 

.    91.8 

80.5 

— 

4.03 

4 

95.5 

B.E. 

0.21 

7.37 

4164(a) 

6 

98.7 

94.3 

77.2 

__ 

2.62 

5 

94.5 

H.R. 

0.10 

6.00 

4164(b) 

5 

98.5 

95.3 

77.8 

— 

2.50 

4 

93.5 

H.R. 

0.05 

12.31 

4165 

6 

96.7 

93.9 

74.0 

0.57 

__ 

0.8 

87.6 

H.R. 

0 

4.49 

4168 

4 

96.2 

92.9 

77.5 

0.68 

— _ 

2 

91.4 

B.E. 

1.36 

5.81 

4171 

6.3 

98.1 

92.8 

79.4 

1.72 

—- . 

4.5 

96.3 

B.E. 

0 

6.80 

4172 

5 

93.9 

95.6 

73.7 

— 

3.58 

5 

92.3 

B.E. 

0 

5.16 

4175 

5 

98.8 

95.6 

75.4 

0.39 

_» 

2 

94.4 

H.R. 

0.07 

5.00 

4177 

6 

98.0 

93.0 

77.9 

— 

2.70 

2 

93.4 

S.L. 

0 

6.69 

4178 

12 

97.8 

95.3 

77.3 

— 

5.1 

0 

92.9 

H.R. 

0.14 

6.58 

4179 

8 

96.1 

91.3 

78.5 

— 

— _ 

2 

91.5 

B.E. 

0.08 

5.25 

4183 

12 

98.4 

92.7 

80.1 

1.76 

~_ 

1.8 

97.4 

S.L. 

0 

5.85 

4184 

5 

97.5 

92.2 

77.9 

0.77 

— 

1 

93.6 

B.E. 

0.08 

5.99 

4195 
Average 

3 

97.6 

91.9 

77.9 

0.84 

__ 

0 

92.6 

B  S 

0.09 

5.40 

6.1 

97.7 

93.0 

77.3 

0.86 

3.35 

2.3 

93.6 

0.14 

5.99 

Avg.1940 

— 

97.7 

— 

— 

— 

93.3 

0.10 

6.25 

-  10  ~ 
OPBRATIITO  MTA 

1.  Quality  of  Beets  and  Diffusion  Juices 

In  certain  areas  the  sucrose  in  "beets  and  diffusion  juice  purities  was 
especially  low  when  compared  with  the  previous  campaign.   The  low  sucrose  was 
in  part  the  result  of  plentiful  rain  during  the  harvest  period  so  tha-t  the 
"beets  were   at  a  condition  of  high  water  content.   This  was  evident  in  the  ex- 
cess tonnage  yield  over  early  estimates  and  also  in  the  rather  slight  drop  in 
juice  purity  as  compared  with  the  larger  drop  in  sucrose  content.  Diffusion 
juice  purity  usually  has  little  effect  on  sugar  quality,  as  in  gene'ral  factory 
operations  are  adjusted  to  produce  a  white  massecuite  of  a  normal  high  parity. 
The  important  effect  of  juice  purity  is  rather  on  molasses  production.  There 
is  some  evidence  that  moderately  low  juice  purities  may  even  contri"bute  to  a 
"better  sugar  quality,  possi"bly  "because  of  the  greater  dilution  of  juice  solids 
"by  the  increased  proportion  of  remelt  sugars  resulting  from  the  effort  to  main- 
tain the  white  massecuite  purity  at  a  normal  value, 

2,  Liming  and    te-r"bonation 

The  total  lime  requirements- were  much  the  same  as  in  1940  "but  showed  some 
increase  in  areas  where  juice  purity  was  lower  than  normal.  The  same  o"bservation 
may  "be  made  for  the  use  of  soda  ash,  i.e.,  where  the.  juice  purity  was  high  the  use 
of  soda  ash  decreased  and  visa  versa.   The  lower  requirements  for  lime  noted  in 
factories  operating  on  "beets  from  irrigated  areas  appears  to  "be  associated  with  a 
lower  proportion  of  organic  non-sugars  in  juices  from  such  "beets.   This  is  judged 
from  the  contrasts  in  the  composition  of  the  sugars  and  the  results  obtained  "by    ,^ 
others  on  the  glutamic  acid  content  of  the  Steffen  wastes  in  different  areas.  The 
analyses  of  the  white  massecuites  and  molasses  samples  should  add  to  our  informa- 
tion aloi^  this  line. 
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3,  S-glphuring 

The  degree  of  suLphuring  remained  essentio,lly  constant  on  the  average  and, 
as  v,'ill  be  noted  later,  the  sulphites  in  sugar  also  remained  the  same.  Much  study 
of  the  data  of  past  years  shows  tha.t  the  degree  of  sulphuring  is  on  the  average 
directly  related  to  sulpites  in  sugar,  hut  dealing  with  individual  factories  using 
the  S9jne  apparent  amount  of  sulphur  there  ma,y  "be  a  shainp  contrast  in  the  sulphites 
remaining  in  the  sugar.   The  sulphitation  used  has  a  quite  direct  effect  on'  sugar 
reflocts-nce,  color  in  solution  and  the  color  increase  observed  in  the  barley  candy. 

Daring  this  camx)aign  nine  factories  sulphured  thick  juice  only,  thirteen 
sulphured  both  thin  and  thick  juices  and  the  rest  sulphured  the  thin  juice  only. 
About  57^  of  the  factories  used  less  than  0,4  lbs,  of  sulphur  per  ton  of  beets, 
this  continues  the  trend  to  lower  sulphuring  noted  in  last  year's  report, 

4,  pH  Change  from  Thin  Juice  to  Thick  Juice 

This  subject  wa-s  commented  on  in  the  previous  report  but  some  additional 
observa-tions  may  be  made.   Considering  the  average  situation  in  the  different  areaq 
it  is  scon  that  in  the  humid  r  egions,  v/hcre  as  judged  from  su^ar  composition  the 
ash  alkalinities  are  higher,  the  pH  change  from  thin  juice  to  thiols:  is  slight.  In 
the  arid  areas  the  general  trend  is  for  the  pH  of  thick  juice  to  be  considera.bly 
higher  tha,n  in  the  thin  juice.  This  increase  is  greater  in  nonr-Steffen  factories 
and  may  be  absent  in  the  corresponding  Steffen  factories.   It  is  thought  by  many 
that  the  increase  in  p?I  during  eva,pora.tion  is  due  to  decomposition  of  bicarboimtes 
and  this  probability  is  strengthened  by  the  fact  that  the  pK  of  the  thin  juice 
averages  only  8,2  in  the  areas  where  large  increases  in  pH  are  observed  and  is  8,6 
in  the  areas  where  the  increase  is  sma,ll  or  lacking, 

5,  Standard  Liquor  and  White  Massecuite 


The  trend  toward  filtration  of  sta.ndard  liquor  at  high  density  continues 
upward.  About  25^  of  the  factories  filtered  at  70°  3rix  or  above,  an  additional 


A 
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50fo   at  "between  55°  and  70°  Brlx,  and  only  two  factories  at  densities  "below  60° 
Brix.   One  third  of  the  factories  are  now  using  doulDlc  filtration  and  nearly  this 
-proportion  have  adopted  top  discharge  presses.   In  a  general  way  these  changes 
appear  to  have  reduced  the  silica  content  of  the  sugars  hut  did  not  show  an 
improvement  in  sugar  solution  clarity. 

The  average  purity  of  the  white  inassecuite  was  increased  in  all  areas.  This 
may  he  correlated  with  the  further  decrease  in  sugar  ash  which  will  he  noted  later, 
Compai*ing  with  the  campaign  of  1936  when  the  white  massecuite  purity  averaged  one 
degree  purity  lower  than  during  the  past  campaign,  the  ash  in  sugar  has  heen  re^ 
duced  hy  one- third  and  liicewise  the  sugar  color  in  solution.   In  this  earlier  year 
■some  17^  of  the  white  massecuites  were  helow  90°  purity  and  only  14}5  were  over  92° 
purity.   In  the  past  year  massecuites  helow  90°  purity  were  only  4fo   of  the  total, 
and  62^  were  of  92°  purity  or  over. 

As  usual  the  Brix  of  the  white  massecuites  of  the  non-Steffen  factories 
averaged  slightly  higher  than  at  Steffen  factories.   This  difference  is  |a.rtly  ex- 
plained hy  the  slightly  higher  purity  of  the  Steffen  massecuites  hut  also  leads  to 
a  lower  average  yield  of  sugar  in  the  hag  per  cu,  ft.  of  massecuite.  The  non- 
Steffen  yield  per  cu,  ft,  of  massecuite  was  34,4  Ihs.  and  the  Steffen  yield  32.8 
Ihs,   Individvially  there  are  wide  variations  between  factories,  the  cu.ft,  of 
massecuite  per  100  Ihs,  of  sugar  ranging  from  2.24  up  to  3,86,  the  corresponding 
yields  per  cu.ft,  heing  44.6  and  .25.9  los,,  respectively, 
6,   Washing  of  White  Sugar 

The  amount  of  wash  water  used  per  100  Ihs.  of  sugar  shows  a  small  increase 
over  last  year  in  spite  of  some  factories  using  a  reduced  quantity  as  a  result  of 
using  superheated  water.   The  slightly  higher  high  wash  purity  may  he  due  to  the 
increased  washing.   The  custom  of  reintroducing  the  high  wa.sh  into  the  standard 
liquor  and  white  pan  is  only  excepted  at  three  non-Steffen  and  nine  Steffen 
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factories  where  a  part  or  all  of  the  high  ^vash  is  added  to  the  high  raw  pan.   The 
high  green  parities  averaged  the  same  as  last  year,  namely  85,3°,  which  is  ahout 
2P   Dolow  diffusion  juice  purity, 

7,   3aw  Ivlassecuites  and  Remelt  Sugars 

Fnile,  on  the  average,  high  raw  massecuites  are  "below  diffusion  juice  in 
purity  there  are  numbers  of  instances  where  they  are  aoove  the  juice  value.   The 
relation  "between  high  raw  massecuitG  purity  and  diffusion  juice  purity  may  give  a 
general  idea  of  the  proportion  of  remelt  sugars  to  white  sugars.   In  the  question 
regarding  the  amo-onts  of  high  raw  and  low  raw  sugar  as  percentages  of  the  white 
sugar  produced,  it  was  hoped  to  obtain  ra-ther  direct  information  on  this  point, 
namely  the  proportion  of  sugar  re crystallized  at  different  factories.  This  is  un- 
doubtedly an  important  factor  in  white  sugar  quality.   It  is  somev/liat  the  same  as 
saying  that  the  white  massecuite  purity  is  important,  as  it  is,  but  it  includes 
more  than  just  tliat  for  it  appears  ths-t  some  of  the  non-sugars  w_::".ch  affect  sugar 
quality  are  not  present  in  sufficient  qtiantities  to  materially  alter  the  purity 
but  their  reduction  in  concentration  is  still  important.   The  information  supplied 
was  incomplete  partly  because  the  questions  were  so  stated  that  more  than  one  in- 
terpretation ■'.vas  possible.   As  well  as  may  be  judged  at  present,  the  amounts  of 
high  raw  as  percent  of  white  sugar  may  varc^'-  from  lAfo   to  100^  and  the  amount  of  low 
raw  from  7^  to  807^, 

Of  corijrsc  the  raw  sugar  parity  is  also  a  faxtor  in  the  final  v/hite  sugar 
quality.   High  raw  sugar  parities  averaged  ver^'  slightly  higher  tha,n  in  1940  and 
low  raw  sugars  sha7ed  a  somewhat  greater  improvement.  Low  raw  sugar  is  reintro- 
duced into  the  standard  liquor  in  some  eight  factories,  in  thirteen  others  it  is 
used  in  the  high  mw  pan,  and  in  the  others  it  is  reintroduced  at  the  beet  end 
ahead  of  liming  or  at  first  or  second  carbonation. 
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8,  Use  of  Activated   Chrbon 
*■'■■■ 

Ca-rlDon  is  used  at  alDout  tv;o- thirds  of  the  factories.      The  amount  used  at 

non-Steffen  factories   (where  used)   averaged  0.12  ITds,   per  100   of  white  sugar.     At 
Stcffen  factories  the  average  was  0.22  Ihs, 

9,  Storage   of  Sects 

As  work  is  "being  instituted  to  determine  if  some  of  the  sugar  losses  occurs 
ing  in  stored  "beets  are  preventable,  it  is  of  interest  to  summarize  the  dp.ta 
supplied  regarding  the  extent  of  storrt.ge  practiced.   The  picture  for  the  1941  cam- 
paign is  considerably  affected  by  the  crop  being  below  some  years  in  tonnage.   It 
is  found  that  roughly  25^  or  about  2.5  million  tons  were  stored  over  30  days  and 
an  equal  amount  or  more  ^Tas  processed  more  than  5  days  after  hajrvesting.   The  very 
tentative  observation  that  ma.y  be  ma^dc  on  the  research  carried  out  this  past  seasoa 
is  the  indication  that" inversion  is  the  primary  reaction  causing  loss  of  sucrose 
in  sound  beets  and  this  is  quite  susceptible  to  the  amount  of  moisture  lost.   Res- 
piration is  thought  to  be  the  secondary  reaction  consuming  the  reducing  sugars;  the 
balance  between  inversion  and  respiration  determines  the  purity  change.  If  this 
v.'orking  h;;'-pothesis  were  correct  then  the  maintenance  of  normal  moisture  content  in 
the  stored  beets  would  reduce  sugar  losses.  Also  the  los'^es  due  to  spoilage  are 
possibly  preventable  so  it  is  hoped  that  some  progress  in  reducing  sugar  losses 
during  storage  will  be  made, 

10,  Su-nmnry 

Advances  in  operating  technique  have  continued  with  mainteimncc  of  high 
standards  in  the  chemical  processing  and  in  the  mecha,nical  equipment.   The  inr- 
creascd  use  of  double  filtration  of  standa.rd  liquor,  top  discharge  presses  high 
speed  centrifugals,  superheated  water  for  washing  the  white  sugar,  and  the  con- 
tinued improvement  in  white  pan  purities  and  care  in  sugar  boiling  all  contribute 
to  the  production  of  a" uniformly  high  quality  sugar. 
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STUDIES  0?  THE  SUGARS 

1,     Ash  Cor.tont 

The  ash  obtained  "bv  simple  ignition  at  5500C,  which  for  convenience  is 
called  the  carhonate  ash,  r;as  detennined  in  qiiadruplicate.   The  average  ash,  "both 
nonr-Steffen  and  Steffen,  shelved  a  significant  decrease  'belo-T  the  1940  results, 
(Most  of  ^h'  samples  and  numDers  4190-4195  are  not  included  in  the  averages  in  any 
of  the  tables.)   Individually,  at  tr;o-thirds  of  the  factories  the  sug-rs  showed  a 
•decrea.se  in  ash  and  the  remainder  were  constant  or  increased  above  the  1940  values, 
•The  drop  in  average  ash  is  equal  to  tliat  observed  in  1940  as  compa-rcd  with  1939, 
■The  general  average  in  1939  XTas  0.0110^,  in  1940  it  \7as  0,100^  and  this  year   •  • 
0.0091^,   Going  back  five  years  to  1936,  it  is  noted  that  in  that  year  only  5fo   of 
the  sugars  were  below  0.0075^  in  ash  and  eofs  were  over  0.0100>$  ash.   This  year  30^ 
of  the  sugars  are  bolov/  the  0.0075^  ash  and  orily  34^  are  over  the  0,0100^  mark.  As 
was  noted  previously,  the  improvement  in  ^vhite  pan  parity  in  this  interval  was  by 
1°,   Other  advances  in  sugar  boilirig  and  centrifugal  v;ork  v/ere  uiidoubtedly  contri- 
buting factors  in  this  striking  decrease  in  sugar  ash. 

The  sulphated  ashes  were  again  determined  as  it  is  felt  thj3.t  this  type  of 
ash  comes  nearer  to  representing  the  salt  content  in  the  sugar.   It  is  also  the 
Basis  for  the  calculation  of  approximate  salt  content,   ^.ile  on  the  average  the 
e3-rbon8,te  ash  is  24^  below  the  sulphated  ash,  in  the  case  of  individiial  s-agars  it 
may  be  as  m-ach  as  30^3  lower  and  as  little  as  14:fo   below  sulphated  ash,   Sulphated 
ash  is  essentially  the  weight  of  the  sulphates  of  the  total  bases  (metals)  present 
plus  the  silica. 

Specific  conductivity  was  again  determined  on  a,ll  samples,  usir^  a  concen- 
tration of  30  grams  of  sugar  made  up  to  100  cc.  with  conductivity  r.'ater.   The 
factors  relating  specific  conductivity  rrid  carbonate  ash  were  calculated  as  the 
reciprocal  of  the  factors  as  given  in  the  1940  report  and  expressed  as  "'hole  . 
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Table     5 
As!i,    &,lts  aiad  Mineral    Composition 
ITon-Stoffen 
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C^O 
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4 
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5 

1 

5 
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47 
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53 
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12 

1 
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7 

44 
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59 
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3 

8' 

4 

5 

0 

76 
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22 

78 

7.07 
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4 

— 

10 

4 

- 

x 

— 

— 

- 

7.45 
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17.7 

4 

4 

2 

3 

10 

54 

.0112 

29 

71 
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18.1 

8 

8 

17 

5 

5 

0 
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- 

6.75 
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7 

27 

2 

4 

20 

52 
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56 

44 

6.83 
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19 

12 

6 

4 

2 

34 
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63 

37 
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3 

4 

4 

5 

1 

70 
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19 

81 
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10 

7 

2 

6 

11 

80 
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32 

68 

7.13 
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23.5 

4 

10 

3 

6 

5 

80 
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26 

74 
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.0070 
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7 

5 

5 

3 

9 

20 
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62 

38 

6.70 
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2 

9 

1 

8 

7 

98 
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19 

81 
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14 

6 

7 

1 

10 

22 
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69 

31 

5.46 
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'.0077 
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22.3 

12 

10 

9 

4 

0 

18 
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73 

27 

6.86 
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3 

5 

0 

1 

7 

76 
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18 

82 

7.17 
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8 

7 

7 

1 

5 

38 
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50 
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12 

11 

5 

4 

0 

4 

.0076 

92 

8 
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4133 
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12 

7 

2 

10 

7 

72 
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34 

66 
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2 

6 

2 

13 

2 
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21 

79 
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7 

9 

5 

4 

1 

66 
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34 

65 
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8 

7 

6 

2 

6 

76 
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33 

57 
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2 

5 

1 

8 

0 

76 

.0130 

14 

86 
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11 
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13 

5 
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16 

84 
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7 

8 

4 

1 

7 
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40 
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,^ 

18.1 

3 

— 

5 

7 

- 
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- 

- 
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10 
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5 

2 

4 
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61 
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57 
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5 
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26 
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12 

88 
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28 

12 

4 

4 

2 

0 
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0 
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5 

7 

1 

6 

34 

.0100 

51 
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11 

7 
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46 
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5 
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15 

132 

.0215 

14 
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2 
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25 
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11 
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8 

7 
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.0140 

26.5 

9 

7 

2 

6 

2 

94 

.0179 

•  24 

76 

5.59 

41^10 

.0131 

.0185 

32.2 

14 

8. 

14 

12 

5 

92 

.0218 

.   39 

61 

6.52 

4141 

.0105 

.0143 

25.1 

8 

9 

4 

6 

4 

86 

.0177 

29 

71 

6.48 

4142 

.0080 

.0108 

23.7 

8 

13 

3 

3 

1 

52 

.0129 

42 

58 

5.58 

4145 

.0083 

.0120 

17.9 

5 

7 

1 

7 

4 

84      . 

.0155 

21 

79 

5.58 

4153 

.0053 

.0082 

15.8 

4 

3 

13 

4 

5 

26      . 

.0086 

.    55 

45 

5.45 

a  55 

.0104 

.0128 

25.3 

8 

7 

3 

7 

1 

78 

.0157 

27 

73 

6.59 

4156(a). 0052 

.0082 

18.8 

9 

5 

10 

3 

5 

24 

.0092 

62 

38 

6.31 

C 

o).0072 

.0091 

21.3 

9 

7 

12 

3 

7 

26      • 

.0101 

64 

36 

6.42 

'1157 

.0084 

.0105 

■19.1 

5 

15 

2 

3 

14 

52 

.0131 

.   45 

55 

5.34 

4158 

•  0084 

.0113 

23.5 

2 

3 

G 

8 

2 

104 

.0152 

.      8 

92 

7.18 

4160 

.0140 

.0180 

38.0 

12 

10 

22 

4 

4 

80 

.0211 

■    46 

54 

6,58 

4162 

.0086 

.0121 

23.4 

^i_ 

1 

2 

4 

8 

90 

.0160 

21 

79 

6.62 

4153 

,0109 

.01-11 

■29.2 

rr 

0 

1 

6 

10- 

122 

.0198 

-    12 

88 

6.71 

41 64 (a). 00 53 

.0075 

•14.0 

3 

4 

3 

5 

2- 

62      . 

.0107 

.    21 

79 

6.04 

■      (b).0025 

.0032 

6.1 

2 

0 

0 

6 

2. 

26 

.004-^1 

15 

■85 

6.95 

4155 

.0084 

.0113 

24.1 

8 

8 

2 

0 

0 

78 

.0151 

25 

74 

6.88 

4158 

.0132 

.0180 

32,9 

10 

14 

2 

4 

4. 

110      • 

.0224 

28 

72 

7.33 

4171 

.0067 

,0091 

17.2 

2 

5 

2 

5 

6- 

72 

.0126 

.    23 

77 

6.78 

•1172 

.0096 

.0130 

25.0 

12 

12 

7 

0 

0 

56 

.0150 

.    46 

54 

6.57 

4175 

.0118 

.0142 

29.7 

7 

12 

9 

7 

0- 

70     .- 

.0165 

.    37 

63 

6.55 

4177 

.0091 

.0109 

<0'_-.  o 

4 

8 

5 

A^ 

1 

62 

.0131 

.     29 

71 

5.92 

4178 

.0078 

.0108 

24.1 

4 

5 

16 

2 

0 

54     . 

.0128- 

.    ^10 

50 

6.95 

4179 

.0108 

.0134 

25.3 

5 

8 

1 

11 

0- 

110     . 

.0183 

17 

83 

6.33 

a83 

.0065 

.0085 

•  15.7 

/_ 

3 

5 

^ 

5 

56     . 

.0110 

.     31 

59 

6.28 

'1184 

.0103 

.0152 

27.9 

10 

6 

8 

3 

10- 

90 

.0191 

.     33 

67 

6.80 

4190 

.0056 

.0095 

•19.2 

1 

2 

1 

0 

1. 

82     . 

,0132 

8 

92 

7.78 

'1195 

.0113 

.0145 

26.8 

7 

6 

8 

9 

12. 

,      84     . 

,0180 

52 

58 

6.35 

Avera^ 

Se,0096 

.0128 

.  24.8 

6 

7 

5 

5 

4 

78 

.0160 

28 

72 

6,71 

Av»194CU0l06 

.0136 ■ 

■26.4 

6 

8 

7 

7. 

82 

.0170 

31 

59 

.^ 
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Table 

6 

Color  and  Turbidity 

Uon-Steffen 

Sample 

Sugar 

Solution 

Barley   Candy 
Color 

Solution 
Turbidi 
B-K 

Nmnber 

Color 

B-.K 

Filt.lf-W  ^ 

"jhirbidity 

B-K         Filt.If-W 

ty 

B-K        ri 

It. 11-^ 

Filt.l\'-W 

Index 
.7.3 

(-log   t)10^      Index  ( 
1.8                5.8 

:-log  t;)10^ 
1.6 

Index  (- 
6.1 

■log   t)lO^      Index 
14.8                   0,9 

(-log  t)103 

4103 

8.0 

4105 

.4.6 

0.6 

7.6 

2.4 

10.4 

23.8 

1.4 

10.3 

4106(a) 

6.7 

0.7  ' 

5.4 

2.7 

8.0 

24.7 

2.2 

13.0 

(b) 

5.9 

0.8 

4.0 

1.8 

9.8 

21.9 

0.6 

7.5 

4108 

6.2 

0.7 

5.0 

3.3 

8.6 

23.5 

.  2.2 

.  13.5 

4110 

4.7 

0.7 

6.3 

2.8 

5.3 

13.1 

1.1 

.  11.8 

4111 

5.7 

0.6 

7.0 

2.0 

7.2 

14.5 

.  0.5 

.  10.5 

4112 

13.7 

0.2 

27.4 

14.2 

15.8 

31.5 

,  9.0 

39.5 

.4114 

7.8 

1.1 

5.3 

2.9 

13.0 

29.5 

2.8 

19.2 

■4115 

8.2 

0.6 

10.0 

3.3 

9.5 

22.9 

.   2.0 

10.5 

■4115 

12.5 

2.5 

33.0 

15.0 

12.8 

31,1 

3.8 

19.8 

■4117 

5.5 

0.8 

15.0 

5.4 

7.9 

9.1 

5.4 

27.3 

4118 

10,1 

0.4 

12,7 

5.4 

12.8 

25.1 

3.8 

19.5 

4121 

7.0 

0.9 

11.6 

3.9 

10.0 

19.5 

1.9 

14.5 

-4122 

6.8 

1.6 

7.3 

2.7 

8.4 

21.5 

2.6 

17.3 

•4123 

6.7 

1.4 

5.9 

1.6 

8.9 

20.7 

1.6 

10.0 

4125 

4.4 

0.5 

5.3 

3.8 

6.4 

17.0 

1.0 

13.9 

4132 

4.8 

0.2 

5.5 

1.5 

9.3 

23.5 

2.5 

14.2 

4135 

15.7 

3.3 

50.5 

19.4 

6.7 

7.6 

21.0 

•  4134 

8.2 

1.5 

9.4 

4.5 

5.8 

20.1 

2.4 

12.4 

4135 

6.6 

1.8 

7.8 

3.3 

13.9 

32.8 

2.5 

16.5 

4136 

6.9 

1.8 

7.4 

2.0 

12.0 

28.9 

.     1.5 

14.2 

4138 

14.9 

5.1 

15.4 

7.3 

14.9 

34.1 

2.8 

21.7 

4139 

11.2 

2.7 

10.0 

3.3 

13.0 

29.5 

1.5 

18,5 

4143(a) 

6.0 

1.6 

6.4 

1.9 

9.1 

14.3 

0.6 

10.0 

(D) 

7.6 

2,4 

12.7 

5.1 

8.9 

20.1 

0.8 

10.9 

4144(a) 

4.1 

1.0 

11.0 

4.1 

6.5 

15.2 

1.1 

11.2 

(^) 

4.9 

1.1 

7.8 

2.4 

7.4 

10.9 

2.3 

11.8 

4145(a) 

10.1 

1.8 

9.7 

5.2 

11.3 

25.1 

2,5 

17.9 

(^) 

8.8 

2.5 

7.2 

3.0 

6.5 

15.5 

0.4 

8.5 

4147 

20,0 

5.4 

21.3 

8.9 

19.3 

49.1 

6,5 

31.2 

4149 

7.3 

.  0.8 

11.6 

5.5 

9.4 

19.7 

2.5 

20.1 

4150 

4.1 

.  2.1 

8.3 

2.0 

7.0 

•14.8 

0.8 

8,2 

4151 

12.7 

.  2.9 

16.2 

7.2 

17,8 

41.5 

5.4 

31.5 

4152 

14.8 

.  2.3 

21.6 

9.5 

13.9 

•29.0 

3.5 

24.7 

4159 

3.0 

.  0.4 

6.4 

2.9 

12.2 

.30.8 

2.5 

11.2 

4161 

11.1 

1.8 

18.5 

8.3 

8.9 

-17.9 

4.2 

25.7 

'il66 

17.3 

2.5 

7.6 

3.7 

11.4 

.24.1 

2.6 

16.7 

4167 

3.0 

0.6 

5.4 

1.6 

6.1 

■15.7 

1.3 

10.5 

4169    . 

8.7 

.    2.0 

7.2 

2.9 

15.8 

•39.3 

2.3 

18.6 

4173 

7.3 

2.2 

11.5 

4.2  ■ 

14.2 

21.6 

21.4   ' 

54.3 

^1176 

7.0 

1.8 

10.6 

3.0 

7.4 

12.4 

1.0 

10.0 

4180 

4.9 

2.4 

8.0 

1.0 

7.8 

17.6 

0.8 

15.5 

4182 

7.3 

1.8 

8.7 

3.0 

8.1 

15.8 

1.2  . 

10.6 

4191 

11.6 

2,2 

17.5 

8.3 

15.3 

38.6 

5.2 

25.7 

4194 

8.2 

.     2.1 

12.4 

5.2 

9.1 

19.2 

1.5 

12.1 

4196 

18.2 

4.5 

20.6 

8.3 

27,1 

66.4 

10.5 

55.2 

Average 

8.3 

1.59 

11.8 

4.71 

10,4 

23.-11 

3.1 

17.57 

Av,   194C 

)     7.1 

- 

15.5 

- 

12.2 

— 

" 

"* 
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Table     6 

, 

Col 

or  and  TurlDid  ity 

Steffen 

Sample 

Sugar   Solut 

ion 

Barley   C&.ndy 

Solution 

Kumter 

Color 

TurlDid 
3-K 

ity 

Filt.K-W 

Color 

Turbid 

ity 

B-K 

Filt.IC-W 

3-K 

Filt.  If-W 

B-K 

Filt.  N-W 

Index 
11.6 

(-log  t)103 
2.1 

Index  ( 
14.0 

-log  t)103 
5.1 

Index 
12.0 

(-log  t)   10^   Index 
21.2                    2.2 

(-log   t)10^ 

4101 

18.8 

4102 

6.7 

0.6 

5.2 

2.0 

6.4 

12.4 

1.0 

8,5 

4104 

9.1 

2.0 

8.2 

3.6 

15.0 

37.3 

4.3 

25.1 

4107 

7.8 

2.1 

7.3 

0.6 

7,9 

15.2 

1.5 

7.2 

4109 

14.1 

3.5 

14,3 

5,6 

13.3 

30.0 

3.7 

17.9 

4113. 

13.1 

3.3 

11.8 

4.6 

14.5 

32.1 

2.8 

17.5 

4119 

13.1 

2.9 

12,8 

5.0 

14.8 

33.7 

3.5 

19.7 

4120. 

8.3 

1.5 

14.7 

5.5 

8.6 

20.4 

1.7 

17.5 

4124. 

5.7 

0.9 

10.0 

3.5 

8.4 

17.6 

0.9 

12.7 

4126. 

.  6.6 

0.6 

5.6 

3.5 

9.9 

17.9 

2.6 

14.0 

4127. 

13.2 

3.4 

11.6 

4.2 

18.4 

53.9 

5.5 

21.9 

4128.(a) 

10.0 

1.7 

10.5 

3.6 

12.5 

28.3 

0.8 

13.5 

•(13) 

10.4 

2.1 

8.2 

4.3 

12.3 

31.5 

2.3 

14.8 

'1129 

ID.O 

1.1 

5.0 

3.9 

.    8.7 

16.4 

1.5 

9.4 

'1150 

7.2 

1.5 

5.9 

1.8 

8.7 

17.3 

2.7 

15.5 

4131 

.  9.0 

1,0 

8.6 

4.4 

10.9 

22.9 

2.2 

17.5 

4137 

6.3 

0.6 

5.7 

1.7 

14.8 

36.5 

2.2 

16.1 

41 '10 

25.0 

2.2 

38.2 

15.4 

15.5 

21.9 

14.3 

60.7 

4141 

8,3 

1.4 

6.9 

2.8 

10.1 

a. 7 

5.5 

12.7 

4142 

5.7 

1.1 

4.9 

2.8 

7.5 

17.5 

2.4 

14.0 

4146 

11.1 

0.9 

14.0 

5.9 

12.2 

25.5 

4.2 

19.8 

4153 

9.3 

1.3 

11*6 

3.7 

7.8 

15.7 

2.8 

64.5 

4155 

10.7 

2.0 

10.4 

4,9 

11.7 

25.0 

4.6 

20.7 

-1156(a) 

5,1 

0.9 

8.7 

3.5 

5.7 

18.2 

0.6 

7.0 

(t) 

6.8 

1.0 

4.3 

1.2 

6.7 

20.1 

1.7 

11.5 

4157 

9.4 

1.3 

8,2 

4.2 

10.1 

19.1 

1.1 

16.7 

4158 

17.3 

2.5 

7.5 

3.7 

11.4 

'24.1 

2.5 

16.7 

'1160 

7.6 

1.2 

8.8 

2.9 

9.7 

25.4 

0.5 

10.9 

4152 

13.7 

3.5 

12.3 

4.1 

11.8 

26.3 

2.5 

15.5 

4163 

12.8 

4.0 

8.5 

3.0 

14.3 

29.2 

1.5 

16.0 

4164(a) 

12.1 

3.0 

13.0 

3.8 

6.8 

16.7 

1.0 

9.4 

(o) 

7*9 

0.6 

5.9 

3.0 

7.5 

7.5 

1.5 

7.5 

'1165 

7.3 

0.2 

8.5 

4.2 

13.8 

31.0 

1.8 

17.9 

4158 

8.9 

1.5 

14.1 

6.5 

16.8 

''1-1.0 

3.5 

21.0 

-1171 

10.8 

2.9 

7.5 

2.2 

8.9 

'14.8 

0.7 

12.4 

a  72 

4.4 

0.3 

3.3 

0.9 

7.0 

14.3 

0.8 

10.5 

^1175 

10.5 

0.2 

18.3 

9.6 

11.8 

25.2 

3.2 

18.8 

4177 

8.7 

1.7 

7.0 

3.0 

16.5 

31.5 

12.3 

44.7 

4178 

9.6 

1.6 

11.3 

3.6 

10.8 

21 . 5      ' 

0.8 

10.9 

4179 

13.4 

0.2 

21.2 

11.6 

14.5 

25.5 

8.4 

53.7 

4183 

10.1 

2.0 

9.4 

3.0 

5.5 

17.9 

0.8 

7.5 

4184 

7.4 

0.6 

5.8 

2.5 

15.4 

58.0 

3.1 

19,8 

a  90 

4.2 

0.0 

4.2 

1.9 

7.5 

15.7      ■ 

0.0 

5.4 

4195 

13.8 

3.3 

16.3 

7.6 

11.3 

20.4     • 

2.4 

17.9 

Average 

9.7 

1.65 

10.4 

4.25 

11.2 

■  25.56 

2,9 

18.50 

i.V.   1940 

8,5 

♦-• 

15.0 

^ 

12.7 

•— 

- 

- 

~   20   - 
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Reflectance,    Foaming  etc. 

Non-Steffen 


Sample 

Reflec 

tance 

Screenin 

g   Summary 

Foaming 

Test  ] 

L^itrogen 

Candy  tes 

Fiimter 

TOiole 

30-^X) 

40-50 

on 

30 

40 

past 

Haximum 

Final 

(amino) 

reducing 

Su^ar 
92.5 

Frac, 
89.9 

Frac, 
91,6 

30 

4-0 
13^ 

50 

49^ 

50 
38fo 

Old 
100 

New 
115 

Avg, 
80 

p.-o.m, 
11.8 

s-ugars 

4103 

1.42^ 

4105 

91.7 

90.3 

91,5 

1 

37 

31 

31 

100 

115 

78 

9.6 

1.83 

4106(a) 

94.3 

- 

92,2 

0 

4 

32 

64 

90 

130 

83 

12.3 

1.18 

(^) 

90.4 

89.3 

90,8 

25 

50 

17 

8 

105 

130 

83 

. — . 

1.10 

4108- 

92.0 

91.2 

92.1 

0 

21 

38 

41 

90 

115 

78 

1-3.4 

1.83 

4110 

91.2 

90.2 

92.1 

0 

22 

46 

32 

100 

125 

83 

5.2 

1.46 

'1111 

91.4 

89.8 

90.6 

0 

48 

33 

19 

95 

115 

85 

13.4 

1.57 

4112 

92.3 

90.6 

92.0 

0 

9 

56 

35 

95 

105 

80 

13.4 

2.06 

4114 

92.4 

90.5 

92.7 

0 

11 

53 

36 

85 

100 

73 

5,o 

2.22 

4115 

93.3 

89.8 

91.8 

0 

16 

46 

38 

95 

135 

85 

12.3 

1.40 

4116- 

91.6 

90.2 

91.5 

0 

24 

39 

37 

120 

130 

80 

8.6 

2.11 

4117- 

91.6 

90.0 

91.4 

2 

51 

45 

22 

85 

100 

75 

9.6 

1.43 

4118 

89.5 

88.7 

90.2 

3 

43 

30 

24 

85 

95 

78 

15.0 

1.80 

4121 

91.6 

. — 

90.8 

0 

8 

54 

38 

90 

105 

85 

5.3 

1.29 

4122 

92.7 

90.0 

91.8 

1 

14 

39 

46 

95 

130 

83 

12.3 

1.28 

4123- 

93.0 

90.2 

91,8 

0 

9 

47 

44 

85 

115 

78 

10.7 

1.45 

4125 

92.8 

90.2 

92,0 

0 

18 

49 

33 

120 

125 

88 

10.7 

1.32 

4132 

91.7 

90.4 

91.5 

1 

34 

38 

27 

90 

100 

80 

12.3 

2.24 

4133- 

89.7 

86.0 

88.6 

1 

37 

40 

22 

105 

150 

110 

18.7 

1.19 

4134- 

91.6 

88.6 

91.2 

0 

26 

45 

29 

85 

100 

80 

15.0 

1.34 

4135 

92.0 

89.4 

91.4 

0 

17 

50 

33 

125 

155 

93 

7.5 

2.09 

4136 

92.6 

89.4 

91.4 

3 

24 

36 

37 

100 

115 

83 

15.0 

1.25 

4138 

89.3 

87.2 

88,0 

1 

32 

45 

21 

95 

105 

83 

19.8 

2.17 

4139 

92.3 

88.9 

91.3 

0 

22 

46 

32 

100 

120 

88 

12.5 

1.26 

4143(a) 

92.0 

— 

~ 

- 

- 

- 

■100 

125 

85 

13.4 

1.33 

.        (^) 

91.6 

89.3 

91.3 

0 

25 

47 

28 

100 

110 

80 

-— 

1.28 

4144(a) 

90.3 

88.9 

89.9 

2 

41 

38 

19 

100 

120 

80 

5.3 

1.43 

(t) 

91.7 

89.4 

90.6 

0 

23 

50 

27 

95 

110 

80 

5.3 

1.44 

4145(a) 

91.5 

89.3 

90.5 

1 

28 
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10 

36 

54 
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2.66 

4180 

92.0 

90.7 

91,7 

0 

25 

44 

31 

100 

110 

80 

8,0 

1.34 

4182 

92.0 

90.5 

91.8 

0 

20 

44 

35 

90 

120 

■  80 

12.8 

1.47 

4191 

87.4 

88.2 

89.3 

57 

29 

11 

13 

100 

120 

83 

15.0 

1.17 

4194 

90.8 

88.0 

90,3 

5 

42 

35 

17 

95 

115 

83 

5.3 

1.12 

4196 

86.0 

86.2 

87.3 

37 

^K) 

18 

5 

90 

100 

78 

20.3 

1.42 

Average 

91.8 

89.6 

91.2 

0.5 

23 

43 

rj  r-r       r- 

00,D 

96 

117 

33 

12.1 

1.58 

AV.1940 

92.8 

— 

— 

1.5 

32,5  38 

28 

94 

- 

82 

^  — 

2.57 

-  21  - 


Refle 

ictance,    Foaming 

:  etc. 

Steffen 

• 

Sample 

Reflec 

tance 

Screeniiig   Sumraary 

Foaming 

Test  : 

ITitrogen 

Can&y  test 

IfamlDer 

Whole 

30-40 

40-50 

on 

30- 

4-0- 

■past 

Ikxinrom 

Final 

( amino ) 

reducing 

Sugar 
91.2 

Trac, 
89.1 

Trac, 
90.7 

30 

44 

40 
.  35)2 

50 
;  36fo 

""50 
25^ 

Old 
85 

Hew 
100 

Avg. 
80 

'ij.p.m. 

sugars 

-1101 

15.0 

1.70fo 

4102 

92.2 

89.5 

91.1 

0 

28 

41 

31 

90 

105 

78 

9.6 

1.31 

4104 

91.7 

89.3 

90.8 

3 

30 

36 

31 

90 

120 

85 

19.8 

1.05 

^il07 

92.1 

90.6 

91.8 

0 

16 

46 

38 

85 

110 

75 

'15.0 

1.37 

4109 

91.2 

88.4 

89.9 

0 

15 

45 

40 

80 

100 

85 

18.7 

1.35 

4113 

91.3 

88.0 

89.8 

1 

24 

4^1 

31 

80 

100 

80 

18.7 

1.55 

4119 

■  90.6 

89.2 

90.5 

1 

22 

44 

33 

95 

120 

88 

13.4 

1.54 

4120 

91.2 

89.1 

90.4 

0 

16 

44 

40 

95 

105 

88 

13.4 

1.26 

4124 

92.5 

90.8 

91.8 

17 

49 

14 

20 

85 

115 

88 

9.1 

1.35 

4125 

91.8 

90.4 

92.1 

1 

36 

41 

22 

90 

115 

85 

8.0 

2.15 

4127 

90.2 

88.4 

39.6 

2 

38 

37 

23 

95 

115 

88 

25.2 

1.13 

4128(a) 

91.6 

89.8 

90.8 

2 

29 

46 

23 

100 

115 

88 

11.8 

1.48 

i^) 

91.8 

•-« 

- 

~ 

~ 

- 

- 

100 

125 

90 

1.28 

4129 

92.1 

90.5 

92.0 

0 

16 

46 

38 

90 

120 

90 

7.0 

1.76 

4130 

92.8 

90.2 

92.0 

2 

28 

37 

33 

105 

150 

85 

8.0 

1.38 

4131 

92.1 

— 

90.4 

0 

6 

42 

52 

85 

105 

80 

13.4 

1.90 

4137 

92.8 

91.4 

92.4 

9 

16 

46 

38 

95 

120 

88 

13.4 

1.88 

4140 

92.2 

89.0 

91.2 

0 

15 

48 

37 

90 

100 

80 

7.0 

1.46 

4141 

91.5 

90.2 

91.1 

0 

12 

53 

35 

85 

105 

83 

12.8 

1.65 

4142 

93.3 

90.1 

91.8 

0 

18 

45 

37 

IDOf 

140 

88 

13.4 

1.20 

4146 

91.8 

90.2 

91.3 

2 

32 

36 

30 

110 

125 

83 

12.3 

1.62 

4153 

93.2 

91.4 

92.6 

1 

9 

59 

31 

90 

95 

78 

9.6 

1.49 

4155 

91.5 

89.7 

90.7 

2 

32 

44 

22 

85 

100 

73 

21.4 

1.39 

4156(a) 

91.2 

89.8 

91.4 

2 

48 

35 

15 

100 

105 

80 

7.5 

1.46 

(■b) 

93.1 

91.5 

92.4 

0 

25 

49 

25 

100 

120 

85 

10.7 

1.38 

4157 

92.2 

89.0 

91.5 

1 

12 

53 

34 

85 

100 

80 

12.8 

1.53 

4158 

90.2 

88,5 

90.5 

3 

47 

36 

14 

100 

110 

90 

15.1 

1.38 

4160 

92.1 

89.9 

91.8 

1 

19 

51 

29 

100 

115 

80 

13.4 

1.39 

4152 

90.8 

.  88.7 

90.2 

0 

14 

51' 

35 

85 

105 

80 

10.7 

1.37 

4153 

91.6 

89.4 

90.1 

1 

29 

43 

27 

85 

95 

80 

9.6 

1.34 

4154(a) 

90.5 

88.7 

90.7 

0 

38 

39 

23 

100 

115 

85 

12.3 

1.28 

(t) 

92.7 

89.7 

91.7 

0 

21 

43 

36 

90 

100 

83 

13.4 

2.34 

4165 

91.4 

89.3 

90.2 

1 

31 

40 

28 

120 

140 

88 

16,1 

1.90 

4158 

93.4 

89,0 

90,1 

0 

8 

37 

55 

125 

135 

80 

14.5 

1.58 

4171 

91.7 

89.6 

91.5 

0 

22 

51 

27 

100 

130 

93 

12.8 

1.35 

4172 

93.2 

«— 

92,8 

0 

7 

48 

45 

100 

120 

98 

9.1 

1.47 

4175 

90.4 

88.6 

90.2 

1 

26 

43 

30 

95 

105 

85 

13.9 

1.79 

4177 

91.8 

90.8 

91.7 

0 

26 

48 

26 

95 

110 

85 

10.7 

1.74 

4178 

91.8 

89.4 

90.6 

0 

28 

43  ■ 

■29 

90 

100 

81 

10.7 

1.40 

4179 

93.0 

— .- 

92.2 

0 

5 

,47 

48 

85 

100 

83 

14.5 

2.10 

4183 

90.7 

89.4 

90.1 

0 

31 

51 

18 

120 

160 

100 

10.7 

1.28 

^84 

91.3 

90,3 

91.7 

0 

42 

35 

23 

115 

130 

IDO 

14.5 

1.77 

41^ft 

94.1 

91.5 

92.4 

2 

15 

45 

37 

90 

95 

78 

6.2 

1.40 

4195 

88.2 

86.7 

88.6 

5 

40 

38 

17 

100 

125 

100 

13.9 

1.24 

Average 

91.8 

89.7 

91.1 

1 

24 

43 

32 

95 

114 

85 

13.0 

1.54 

Ay.   1940 

93.0 

— , 

1 

28 

41 

30 

95 

-« 

83 

.— 

2,62 

-  2-2- 

niim"bers.   The  actual  specific  conductivities  are  given  in  table  5;  the  factors 
will  be  considered  only  as  average  values  and  are  given  in  table  10.  As  the 
specific  conductivity  for  the  30-gram  concentra,tion  commonly  used,  it  is  satis- 
factory to  use  the  factors  given  '.without  adopting  the  higher  concentration  used 
in  this  work.   It  is  recommended  that  in  geographical  area  Ho,  3  the  factor 
used  be  about  375,  in  areas  Hos.  2  and  4  about  394,  and  in  area  Ho,  1  about  407. 
This  adjustment  of  the  factors  will  give  a  better  approximation  of  the  carbonate 
ash  from  specific  conductivity.   These  factors  are  the  averages  of  three  years 
work,  with  much  care  being  used  in  the  determinations  of  the  carbonate  ash,  which 
is  the  test  that  is  most  difficult  to  duplicate, 

2.   S-Jlphites 
The  sulphites  again  show  a  low  average  value,  the  same  as  in  1940,   Only 
two  sugars  gave  values  of  over  20  p. p.m.  of  SOg  and  61  had  sulphites  of  less  than 
10  p. p.m.   The  sulphur  used  averaged  0.35  lbs  per  ton  of  beets  for  those  sugars 
of  less  than  10  p.p.m,  of  SO2,  0.50  lbs  for  the  10  to  20  p.p.m.  and  0.68  lbs  for 
over  20  p.p.m.   This  statement  should  not  be  interpreted  to  mean  that  the  quanitity 
of-  sulphur  used  is  the  only  factor  deterniniiTg  the  sulphite  content  of  the  sugars, 
Th^re  are  evidently  other  factors,  for  in  individual  cases  the  sulphites  were  low 
in  spite  of  heavy  use  of  sulphuring  and  in  others  rcla.tively  high  in  spite  of 
moderate  use  of  sulphuring.   The  lower  avera2;e  for  suliohites  in  Steffen  sugars  may 


be- 


in  part  due  to  the  lower  average  amount  of  sulphur  used, 

3,   Sulphates 


The  average  sulphate  content  is  essentially  -anchanged.   The  data  on  the 

1940  samples  was  recalculated,  correcting  for  a  systematic  error  which  made  the 

results  as  reported  too  high.   For  contrast,  again  referring  to  the  1936  report  it 

is  noted  that  in  that  year  some  27^  of  the  sugars  contained  26  or  more  p.p.m.  of 

SO3  and  37^  wore  below  10  p.p.m.   This  year  only  3^  of  the  sugars  were  over  20 
p.p.m,  an(J  75^  were  below  10  p.p.m. 


4,  Chlorides 

The  chloride  content  showed  a  decrease  "below  1940,  on  the  average.   Some 
65fo   of  the  sugars  had  only  5  p. p.n,  of  CL  or  less.   This  is  one  factor  which  has 
shown  little  cha.nge  since  1936  when  the  average  was  much  the  same  and  the  pro- 
portion of  s-ugars  of  5  p. p.m.  or  "below  v/as  also  the  same, 

5,  Lime  ( CaO) 

The   feO  content  as  determined   is   slightly  higher  than  in  1940  "but   still 
low  as  compared  with  earlier  years.      The  relationship  "between  lime   salbs  in  first 
liquor  and   CaO  in   sugar  is  not  uniform  "but   the  natural   trend  is   evident.      Where 
lime  salts  were  "below  0,030  the  average  CaO  on  the   corresponding  sugars  was  4  p. p.m. 
for  0.C30  to  0.060  lime   salts   the  average   CaO  on   sugar  was  6  p.p.m,   and  with  lime 
salts  above  0.060  the   CaO  was  near  8  p.p.m, 

6,      Silipa 

The  silica  determination,  "being  made  gravimetrically  on  the  l^iydro chloric 
acid  solution  of  the  ash,  includes  all  insolu"bles  present  under  this  condition. 
The  values  are  exceptionally  high  on  a  few  sugars  "but  on  the  average  arc  lower 
than  last  year.   Dou"ble  filtration  of  standard  liquor  may  "bo  reducing  the  silica 
content.   The  sugars  of  the  factories  using  dou'ble  filtration  averaged  3  p.p.m. 
silica  and  the  other  sugars  averaged  6  p.p.m, 

7 .   Com"bined  Organic  Acids  and  Estimated  Sa-lts 

The  ash  alkalinity  -.Tas  estimated  through  the  determination  of  SO5  on  sul- 
phated  .ash,  correcting  same  for  the  original  SOg,  SOr,  and  d.   The  com"binod  organic 
acid  was  calculated  from  the  corrected  ash  alkalinity  ar"bitrarily  assuming  a  com- 
■'oining  weight  of  80  for  the  organic  radical.   The  1940  data  was  recalcu].ated  on 
this  same  "basis  making  them  somewhat  different  from  the  values  reported,  A  slight 
decrease  is  noted  when  compared  with  the  1940  results,  which  is  to  "be  expected  from 
the  lower  ash.   In  general,  the  present  data  confirms  the  o"bscrvations  made  last 
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year.   High  ash  is  most  often  corrclAtcd  with  high  organic  acids  rather  than  high 
inorganic  acids. 

Total,  inorganic  and  organic  so.lts  arc  calculated  ^7ith  potash  as  the  base. 
The  contrast  in  the  salt  content  for  a  particular  carhonate  ash  v.-^lue  is  often 
quite  striking  where  the  one  sugar  is  especially  low  in  siilphitcs,  sulphates  and 
chloride  and  high  in  organic  acid  radicals.  For  example,  two  sugars  of  0.0076^ 
and  0.0077^  ash,  respectively,  shov;  0. 0133^5  and  0.0102^0  total  salts,   aarhonate 
ash  is  not  a  satisfactorj--  "basis  for  judging  sugar  purity  and  it  is  felt  tKat  the 
calculated  total  salts  does  give  a,  fairer  comp<arison.   The  contrasts  in  the  dis- 
trihution  of  total  salts  "between  inorganic  o.nd  organic  comhinations  in  sugars  from 
different  sources  is  very  great  and  v.dll  be  discussed  fixrthcr  later  in  the  report, 

8.   pH  of  Sugar  Solutions 

The  pH  of  sugar  solutions  were  measured  clcctrometrically  o,t  o.  concentration  ' 
of  30  grams  of  sugar  per  100  cc,   T?hile  there  is  not  a  ujiiform  relationship  "between 
the  pH  of  white  massccuite  and  pH  of  the  white  sugar,  yet  it  may  "be  noted  that  the 
non-Stcffan  \7hite  massecuites  average  higher  in  pH  than  the  Steffen  massecuites 
and  the  same  trend  is  o-Qservcd  in  the  corresponding  white  sug-^rs.  Another  correla- 
tion is  also  suggested,  for  to,king  the  sugars  of  high  organic  salt  content  it  may 
•he  noted  that  the  majority  are  relatively  high  in  pH,   This  is  most  evident  in  the 
non-Steffen  sugars.   Sugars  whose  organic  salt  content  as  percent  of  total  salts  is 
below  50^  average  a  pH  of  6.55,  while  t.ie  group  with  proportions  of  organic  salts 
above  dofo   average  a  pH  of  6.32,  Viewed  slightly  differently,  of  the  sugars  with 
organic  salts  below  50/5  of  the  total  salts,  there  are  none  with  pH  of  7,0  or  above, 
while  of  the  sugars  with  higlier  proportions  of  organic  salts  nearly  6o;;1  are  above  7.0 
pH,   Such  a  relationship  might  be  assumed  on  the  basis  of  the  higher  alkalinity  of  \ 
organic  salts  as  compared  with  inorganic  salts.   The  contrast  in  pK  between  non- 
Steffen  and  Steffen  su.gars  is  contrary  to  this  observation  for  the  Steffen  sugars 
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shoT7  higher  proportions  of  organic  salts  7ot  have  a  l0T;cr  average  pH«   Taken 
scp-aratcly,  hov/ovor,  the  S-tcffon  siogcars  shOT7  this  sajiic  trend  that  T\'as  just  dis- 
cussed, 

9,  Color  and  ?ur"bidit7  of  Sugar  Solutions 
That  the  type  and  intensity  of  the  turhidity  in  the  solutions  of  some  sugars 
greatly  affects  the  color  units  as  found  hy  the  3-K  method,  has  heen  observed  ever 
since  this  method  was  adopted.  With  moderate  turhidities  of  the  common  type  the 
3-K  color  units  seem  reasonahly  accurate.   It  seems  desirahle  to  put  the  color  of 
all  the  s'ogars,  irrespective  of  the  type  or  intensity  of  the  turhidity,  on  the  same 
"basis  "oy   the  adoption  of  a  filtration  method.  This  year  all'  sugar  solutions  were 
read  "both  "by  the  3-K  instrument  as  described  in  1936  and  also  after  fil tercel  fil- 
tration.  The  filtration  used  consisted  in  filtering  with  about  2<3   of  standard 
filtercel  through  a  precoated  disc  of  filter  paper  in  a  very  small  Buchner  funnel, 
A  vacaiun  distillation  receiver  was  used  so  that  the  first  half  of  the  filtrate 
coiild  he  discarded  and  the  subsequent  filtrate  collected  sepa,rately  v/ithout  having 
to  break  the  vacuum.  Use  of  such  a  filtration  method  makes  an  arbitrary  separation 
between  color  and  turbidity  which  is  decidedly  superior  to  the  3-K  method  when 
excessive  turbidity  is  present.  For  the  color  and  turbidity  mcasurenonts  an 
abridged  photoelectric  spectrophotometer  was  used  which  required  a  smaller  volume 
of  filtrate  than  the  3-K  instrument.  The  percent  transmission  was  calculated  to  - 
log  ■■  and  expressed  as  whole  numbers.   In  general  the  3-Ktarbidity  varied  in  direct 
correlation  with  the  turbidity  read  on  the  new  inst27ament,  the  corresponding  -  log 
t  of  the  3-K  measurenont  averaging  about  25fo   higher  than  on  the  1T-T7  instrcument. 
This  designation  "H-W"  in  the  tables  and  text  refers  to  measurements  with  the  new 
instrument, 

T7ith  eqtial  turbidity  the  two  instramcnts  and  methods  for  compo.ring  color 

agreed  but  ^7ith  varied  turbidity  the  color  values  shovm  by  the  3-K  reading  are  not 
related  to  the  filtered  color.   The  following  examples  may  make  clear  the  effect 
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of  turlsidity  on  the  color  readings  made  "by  the  B-K  method.  First  arc  txvo  examples 
v.'hcrc  the  tur^biditj^  of  two  sugar  solutions  is  very  similar  an:\  then  tr/o  examples 
v/hcre  the  turbidities  are  very  different. 
Sugar  Turbidity  Color 


-log  t 

B-K 
Index 

-log  t 

-log  t 

3-K 

Index 

-log  t 

A 

8.9 

21.3 

11.5 

5.4 

20.0 

10.8 

3 

8.3 

20.6 

11.1 

4.5 

18.2 

9.7 

C 

1.6 

5.4 

2.7 

0.6 

3.0 

1.5 

D 

2.9 

6.4 

3.2 

0.4 

3.0 

1.5 

1 

14.2 

27.4 

15.2 

0.2 

13.7 

7.1 

F 

1.5 

5.5 

2.7 

0.2 

4.8 

2.4 

G 

15.0 

33.0 

19.3 

2,5 

12.5 

6,2 

H 

3.0 

7.2 

3.6 

2.5 

8.8 

4.4 

In  the  A-3  and  the  OD  comparisons  with  the  turbidity  rather  uiiiform  the 
sugar  solution  colors  "by  the  3-K  and  the  filtration  methods  agree  closely  in  their 
relative  vo^lues  "both  ■There  the  color  T7.as  higli,  as  in  A-3,  and  where  it  v;as  lev;,  as 
in  0-D.   In  the  other  examples,  high  tiir"biditics  are  contrasted  v/ith  low  turbiditic; 
The  E— F  comparison  is  the  best  exo.mple  of  the  a.bnormally  high  color  readings  ob- 
tained by  the  3>-K  method  due  to  high  turbidity  of  the  mill-v  ty:oc.   That  the  E 
sainple  was  really  essentially  colorless,  as  indicated  by  the  filtered  color,  is 
evident  in  the  visual  appearance  of  the  sugar  solution  and  by  the  normally  high 
reflectance  of  the  dry  sugar.   In  the  example  G-H  the  turbidity  was  not  of  the 
milky  type  but  was  high  and  liad  some,  if  lesser,  effect  in  exagfjcrating  the  B-K 
color  index.   It  is  not  claimed  tho.t  the  filtration  method  is  perfect  bu.t  in  com- 
paring su.ch  a  wide  variety  of  sv.gars  as  handled  in  these  studies  it  is  felt  that  it 
decidedly  gives  truer  compa-rative  color  values  for  the  sugar  solutions. 

The  color  of  sugar  lilce  all  other  criteria  of  sugar  quality,  is  dependent 

\ 

on  so  man^-  operating  factors,  as  well  as  original  quality  of  the  b-cts,  that  it  is 
found  to  be  impossible  to  establish  correlations  vitlz   individual  factors.   TPhite 
pan  purities  show  some  relationship  to  s-agar  color  hv.t   not  as  satisfactory  as  in 
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;thc  case  of  asli  content.   It  is  quite  pro"ba"ble  thp.t   in  some  cases  the  'oencfits  of 
high  p-ority  nassocuite  are  lost  by  poorer  V70rk  in  sugar  "boiling  or  at  the  centri- 
fugal station.  And  conversely  a  relativel"  louver  pan  purity  may  be  compensated  for 
"o-j-   antra  care  in  these  later  operations. 

On  the  "basis  of  the  3~K  values  for  color  there  appqars  to  "be  an  increase  in 
the  average  sugar  color  this  year  and  as  there  Tias  r.   decrease  in  the  average  ti-jr- 
"b-idity  it  is  probable  that  this  increase  v.-as  real  and  may  be  greater  tKan  shov;n  by 
3-E  values,   Steffon  sugars  o^voragc  sliglitly  higher  in  .color  than  non- St  off  en  by 
both  methods  of  color  estimation  and  in  spite  of  the  usual  l0";er  turbidity  of 
Steffen  s-jgars, 

10,  Color  and  Turbidity  of  Bo.rley  O-ndies         :  ■ 

As  in  the  case  of  the  sugars,  the  color  o.nd  turbidity  of  the  c-^ndics  'jcre 
ostimp.tod  by  both  the  3~S  method  o.nd.  by  the  filtration  method.   As  the  3-Z  inde:ces 
are  not  adjusted  for  the  greater  dilution  of  the  candy  solutions,  o,s  compared  r;ith 
tlie  sugars,  the  contrast  betrreen  the  t™o  methods  is  considerably  different,  Ho^TCvcr 
if  the  3-Z  values  are  calci'-latcd  to  the  -log  t  basis  the  comparisons  lead  to  much 
the  sojnc   conclusions  regarding  the  methods  as  pointed  out  londcr  the  discussion  of 
color  in  the  sugars,   Hig'ii  turbidities  exaggerate  the  5-K  color  index  to  the  extent 
tloat- they' are  very  mislecadi:ig.   The  agreement  on  turbidity,  is  again  reasonably  good, 
but  there  appears  to  be  some  distortion  of  3-K  turbidities  oi'   high  colors.   On  the 
-log'  t  bc3is  the  turbidities  by  both  methods  are  much  greater  than  found  in  the 
sugars.   This  is  not  evident  in  the  3-K  index  as  reported,   I'rom  the  study  of  the 
d".ta  it  is  believed  thp.t   the  filtrn,tion  method  gives  a  more  u:^.iform  basis  of  com- 
paring color  and  turbidity  of  the  candy  solutions  and  tliat  the  results  agree  more 
closely  T7ith  visur..l  observations. 

Unlike  the  sijigar  colors,  the  candy  colors  on  the  3-K  index  basis  shcrcd  a 
decrease  in  color  "jhen  compared  '.rith  last  years  results.   This  is  in  line  v;ith  the 
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theory  that  one  of  the  primary  factors  influencing  candy  color  is  the  ash  content, 
which  ■■was  lower  this  year.  However,  neither  ash  nor  any  other  individual  factor 
seems  to  correlate  very  exactly  with  candy  color;  only  hy  averaging  large  numlDers 
of  sugars  are  definite  trends  evident, 

11.  Reflectance 
Reflectance  is  given  not  only  for  the  v/hole  sugar  as  supplied  "but  also  for 
two  screened  fractions;   the  one  consisted  of  sugar  passing  screen  no. 30  and  re- 
tained on  no. 40  and  the  other  was  the  ST:!gar  pa,ssing  no. 40  and  retained  on  no, 50, 
The  reflectance  on  the  whole  sugars  show  an   average  decrca.se  oelo^,?  l-ist  year.  This  is 
in  line  with  the  higher  average  B-K  sugar  solution  color.   The  results  on  the 
screened  fractions  indicate,  as  would  Tdo  expected,  that  some  high  ■:  cflectances  are 
due  to  larger  proportions  of  fine  grain.   To  illustrate  this,  exainples  arc  given 
as  follows: 


Refl 

ectanco 

Sug; 
no 

IT  pa, s sing 

Sugar 
A 

3 

Vaolc   Sugar 
92.7 
91.6 

30-40 
90.0 
90.0 

Frac. 

,50    screen 
46fo 
22<fo 

C 

D 

92.0 
92.0 

87.7 
90.4 

54fi 
25fo 

In  example  A-3  two  sugars  of  differing  whole  su^gar;  reflect-.nce  are  seen  to 
oe  equal  in  respect  to  the  reflectance  on  the  screened  fraction.   The  high  railec- 
tancc  of  the  A  whole  suga.r  oeing  due  to  a  larger  proportion  of  fine  grain.   In  ex- 
ample 0-D  s-y^ars  of  equal  whole  sugar  reflectance  arc  seen  to  have  a  differing 
reflectance  on  the  uniform  grain  size  "basis.   For  coixaercial  purposes  it  is  ccr^ 
tain  that  the  reflectance  of  the  whole  srugar  is  all  important  "but  in  trying  to  com- 
pare the  sugars  on  a  scientific  "basis  it  is  of  interest  to  put  all  the  sugars  on 
the  uniform  "basis  of  the  reflectance  of  a  screened  fraction.   vThen  cms  is  clone  a 
YQ:cy   fair  correlation  is  found  "betv;ccn  sugar  color  in  solution  (filtered  test)  and 
the  reflectance.   The  average  reflectance  of  the  40-50  fraction  corresponding  to 


I-Ton-Stcffcn 

St  off en 

91.7 

91.7 

91.4 

91.3 

90.7 

9D.8 

88.9 

(avg. 

.3. 

.5)89.9 
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sugar  solution  colors  in  cortc^in  ranges  arc  as  follows; 

Sugar  Solution  Color      Average  Hpflcctancc  of  40-50  Fraction 
IC^!7)-log  t)103 
"oelou  1.0 
1.0  to  2.0 
2.0  to  3.0 
a"bovc  3.0 (avg  4.8) 

The  reflectance  on  \?hole  sugar  is  thus  the  result  of  at  lea-tit  those  t\70 
factors,  grcin  size  and  actual  color  of  the  su^ar,   V.Ticn  grain  size  is  small  and 
sugar  color  low  extra  high  reflectances  a.re  obta,ined  and  visa  versa. 

Further  studies  of  reflectance  were  made  using  a  "blue  screen  instead  of 
•/hite  light,   (The  Toluc  screen  -.Tas  the  regular  one  used  >.7ith  the  B-K  insturment  in 
solution  color  noasurcmcnts. )   The  use  of  the  "blue  screen  often  puts  the  sugars  in 
a  different  order  from  tha,t  ohtaincd  with  white  light.   In  some  studies  made  last 
year  in  coopcrp.tion  with  C.  Lindfors  (Michigan  Siigar  Co.)  it  appeared  that  the 
grading  done  with  the  "blue  screen  agreed  more  closely  with  visual  grading  thr-n  did 
the  Vcalues  ootained  with  white  light,  TThile  no  visual  grading  -vas  done  this  year, 
the  examination  of  the  data  obtained  did  not  indicate  ar^^  significant  differences 
in  the  order  of  the  reflectances  of  the  sugars  when  the  blue  screen  was  used.   The 
drop  in  reflectance  -.vas  fairly  uniform  and  in  the  e::ccptional  cases,  where  extremely 
large  or  small  differences  '.vcrc  found  "between  readings  M-ith  i&Mto  light  v or sus  "blue 
light,  no  reasoiia'ole  or  uniform  cause  for  it  couJ.d  "be  found  in  the  screening  test 
nor  sugar  solution  color, 

12,  Foaming  Test 

In  studies  of  the  foamii^g'  test  made  by  A.  E.  ilocs  (Great  I'^cstcrn  Siogar  Co.), 
it  -.Tas  fo-iond  tliat  if  the  su^ar  mixture  were  stirred  during  the  heating  a  higher 
foaming  test  wo,5  obtained;  the  incre'^.se  above  the  old  method  of  testing  was  variable 
a.nd  appears  to  be  -a  better  differentiation  between  the  foamirig  qu-alitios  of  dif- 
ferent sugars.   In  table  7  are  given  the  points  of  maximum  fo-^jning  by  both  the  old 
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p.nd   the  new  method,  and  the  filial  foaming  given  is  the  average  of  the  t',70  tests, 
for  the  agreement  uas  generally  close  in  this  regard.   The  only  change  made  in  the 
technique  of  conducting  this  test  r/as  in  the  mr.ttcr  of  stirring  uiitil  near  the 
hoiling  point.   This  eliminates  the  variations  ohserved  in  the  usual  test  due  to 
varying  intervals  "between  the  time  the  -.Tater  r:as   put  on  the  sugar  and  the  time  the 
test  T7as  actually  started.   Tests  made  "by  the  old  method  often  i^akc  s-jgars  appear 
to  liave  equivalent  foaming  characteristics  which  arc  really  quite  different,   Note 
that  the  svigars  giving  a  foaming  point  of  90  "by  the  old  test  are  scattered  from  95 
to  130  "by  the  stirring  method.  As  stirrinf;  is  commonly  used  in  corojiercial  prepara.- 
tion  of  sugar  solutions  its  adoption  in  mnJclng  the  foaming  test  is  logical. 

The  average  foaming  test  oy   the  old  method  shows  the  same  value  this  year 
as  last  in  the  case  of  the  Steffen  sugars  and  a  slight  increase  in  the  non-Steffen, 
The  fo-aming  test  has  not  "been  successfully  correlated  with  any  other  factor  de- 
termined, 

13,  ITJtrogen 

The  nitrogen  values  given  in  ta"ble  7  are  not  total  nitrogen  hut  essentially 
the  amino  nitrogen.   The  estimations  were  made  using  the  copper  nitrate  colorimetric 
method  using  a  photoelectric  photometer  for  measuring  the  color.   Alanine  was  used 
in  making  the  standard  curve  as  this  v;as  found  to  give  values  near  the  average  of 
the  eight  compounds  studied,  Betaine  is  not  included  hy  this  test  as  it  does  not 
react  v/ith  the  reagent, 

14,  rormula  Batings  and  Sugar  Purities 

The  past  method  of  estahlishing  a  lOlTiula  rating  hr.s  several  faults.   It  is 

so  susceptihle  to  the  3-K  turhidity  values  that  in  cases  where  tur^oidity  was  ex- 

i 
ttemely  high  a  very  low  rating  was  ohtained  on  sugars  that  had  g-od  reflectance  and 

perhaps  even  low  ash  and  sulphites.   It  lias  seemed  desirahlc  to  incltide  more  factors 

in  the  forrmla  rating  and  in  such  a  way  tliat  the  common  variations  in  the  unit 
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quantities  Tvoiild  "be  eqtial.   In  other  ■vords  put  a.11  the  factors  on  the  sane  -unifom 

"basis  insofar  as  they  affect  the  final  ratir^g.   Thus  a  value  that  rro.s   higli  by  a 

particular  anoinit  would  "be  exactly  conpcnsated  for  "by  sone  other  factor  that  was 

lev/  "by  this  sane  jarticuLar  amount.  Further  it  is  proposed  to  put  the  ratisag  o"b- 

tained  on  a  proportioiital' "basis  "by  assuming  a  standard  sugar  of  a  quality  that  can 

"be  produced  and  express  its  percentage  reln-tionship  with  the  sugar  tested,   T 

Tcnta.tivoly  seven  factors  rill  be  included  in  this  new  fomuLa  rating, 

nanely  sulph^tcd  ash,  SOg,  color(-lcg  t) ,  turbidity(-log  t) ,  color  of  candy(-log  t), 

reflectance,  and  the  new  foaming  test  maxirTun,  The  standard  sugar  arbitrarily 

adopted  is  as  follows: 

Sulpbatcd  ash  X  10^   0,8  (80  p.p.n. ) 

Sulphitcs(  SO2)  10*^   0.5  (  5  p.p.n.) 

Filtered  Color  S^gar  0.2  (-log  t)lo2 

"      "    C-andy  1.0  (-log  t)10^ 
Turbidity  of  &ugar    0.5  l/2(-log  t)102 

Reflectance  6.0  (100  -  94  reflectance) 

ForjLiing  mxirTum      10.0  (lOO/lO) 
Total      20.0 

100-20  is  80,  the  rating  of  the  standard  sugar, 
■Rhile  the  size  of  sone  of  the  units  nay  appear  large  a,s  conpa^rcd  with  others, 
it  is  established  that  the  variation  in  each  of  these  units  is  rougIJ.5-  the  sane 
amount.   For  expj.iplc,  a  foaming  naximur.i  of  11,0  will  be  compensated  by  0.  reflect- 
ance of  5,0  (100-95).  .  Uith  this  rating  of  80  for  the-  standard  su^ar,  the  rating  of 
a  test  s^jigar  is  divided  thoreby  to  obtain  the  proportional  va,lue  by  v;hich  it  is 
•related  tc  this  st-anc'^-rd.   In  Table  8  is  shovm  the  old  type  formula  ratin^^-s  and  the 
-now  percentage  ratings.   It  should  be  kept  in  mind  tliat  these  percentage  ratings 
•are  not  just  the  old  fonmla  on  a  percentage  basis,  but  are  derived  from  a  very 
•  different  balancing  of  the  various  f -^ctors  involved,  ■ 

Tlic  old  formula  ratings  are  given  primarily  for  comparison  with  last  years 
.  values.   In  this  con;icction,  it  will  be  noted  that  the  ratings  are  higher  this 
yea,r  than  last.   The  proposed  percentage  rating  is  on  just  as  a,rbitrary  a,  basis  as 
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Formula  Eatings  and  Sugar  Purity 


Non- Staff en 

Steffen 

Sugar 

Old  Form- 

New Eat- 

- Sugar 

Sugar   Old  Formu- 

New  Eat- 

Sugar 

Number 

ula  Eating 

ing  ^age  Purity 

Number  1 

a  Eating 

ing  ^age 

Purity 

4103 

78.8 

-  93.5 

99.979 

4101 

65.9 

91.5 

99.971 

4105 

80.9 

93.5 

.981 

4102 

81.7 

97.4 

.980 

4106(a) 

78.9 

94.0 

.973 

4104 

67.5 

86.9 

.957 

"  (b) 

77.6 

89.4 

.966 

4107 

77.2 

94.5 

.975 

4108 

81.4 

93.1 

.976 

4109 

61.4 

87.3 

.955 

4110 

81.6 

92.1 

.988 

4113 

65.3 

88.5 

.954 

4111 

76.3 

95.7 

.971 

4119 

62.0 

84.9 

.957 

4112 

46.3 

85.1 

.974 

4120 

58.8 

90.7 

.975 

4114  ■ 

78.6 

94.5 

,982 

4124 

72.7 

92.6 

.977 

4115 

72.0 

91.4 

.972 

4126 

78.5 

92.9 

.978 

4116 

44.5 

79.9 

.976 

4127 

56.1 

81.0 

.945 

4117 

73.9 

94.7 

.983 

4128(a) 

52.8 

88.9 

.953 

4118 

68.8 

85.1 

.969 

"   (b) 

59.2 

85.2 

.951 

4121 

71.7 

92.2 

.984 

4129 

74.7 

91.9   ^ 

.978 

4122 

77.0 

90.5 

.978 

4130 

76.1 

89.6 

.978 

4123 

79.5 

94.9 

.976 

.  4131 

59.4 

91.9 

.959 

4125 

81.5 

93.1 

.979 

4137 

76.9 

91.7 

.970 

4132 

81.7 

95.5 

.981 

4140 

22.3 

82.9 

.972 

4133 

23.6 

71.4 

.967 

4141 

73.5 

92.2 

.970 

4134 

75.7 

93.1 

.975 

4142 

80.5 

91.4 

.975 

4135 

77.1 

84.9 

.979 

4146 

66.1 

89.0 

.973 

4135 

74.3 

91.6 

.970 

4153 

72.4 

97.2 

.982 

4138 

62.1 

81.7 

.968 

4155 

67.7 

90.4 

.964 

4139 

64.1 

88.2 

.961 

4156(a) 

79.1 

93.1 

.985 

4143(a) 

84.9 

92.4 

.976 

"   (b) 

80.8 

94.6 

.980 

"  (b) 

72.3 

90.6 

.977 

4157 

73.5 

94.1 

.975 

4144(a) 

77.8 

89.9 

.987 

4158 

56.5 

88.9 

.970 

"  (b) 

79.5 

93.9 

.986 

4160 

68.4 

90.4 

.957 

4145(a) 

73.6 

90.4 

.976 

4162 

55.0 

88.1 

.975 

"  (b) 

76.5 

85.7 

.976 

4163 

57.6 

90.1 

.982 

4147 

39.1 

74.6 

.943 

4164(a) 

69.3 

89.1 

.979 

4149 

68.7 

91.1 

.979 

"   (b) 

83.5 

99.1 

.983 

4150 

80.8 

93.5 

.978 

4165 

75.0 

87.6 

.971 

4151 

61.4 

78.1 

.964 

4168 

62.8 

84.7 

.964 

4152 

50.7 

85.0 

.967 

4171 

74.7 

90.1 

.976 

4159 

75.3 

87.1 

.979 

4172 

81.5 

95.6 

.977 

4161 

60.5 

88.5 

.980 

4175 

58.7 

87.8 

.970 

4166 

64.7 

87.6 

.966 

4177 

74.8 

91.1 

.976 

4167 

85.1 

97.6 

.975 

4178 

70.9 

93.4 

.978 

4169 

72.3 

86.5 

.973 

4179 

54.0 

90.7 

.968 

4173 

68.6 

88.6 

.969 

4183 

73.6 

85.1 

.979 

4176 

78.3 

95.7 

.987 

4184 

75.5 

87.5 

.958 

4180 

78.1 

93.0 

.980 

4190 

84.9 

101.0 

.981 

4182 

76.0 

91.5 

.980 

4195 

57.9 

80.5 

.969 

4191 

53.4 

77.0 

.959 

4194 

70.1 

88.6 

.980 

4196 

34.9 

70.5 

.938 

Average 

70.5 

89.7 

99.975 

Average 

59.7 

90.4 

99.972 

Avg.1940 
(Not 

67.0 

__ 

__ 

Ave:.  1940 

55.3 

__ 

— 

®-  le^Vits  on  ^106b, 4143b, 4144b, 41 45b,, 4191 
and  4195  not  included  in  tne  averages) 

,4194,4196, 

,4128b, 41 5 5b 

,4190, 
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the  old  formula  rating  iDut  is  different  in  that  it  includes  more  factors  and  these 
factors  are  rated  on  an  equal  "basis. 

The  sugar  purities  included  in  tahle  8  are  based  on  entirely  different  con- 
side  -.-at  ions,   'T'hev  were  obtained  a  s  lollowsj  100  minus  the  sum  of  the  total  salts 
and  the  determined  nitrogen  ca,lculated  as  glutamic  acid.   They  are  on  the  moisture 
free  basis.   They  are  probably  slightly  higher  than  the  true  chemica.l  purity  as 
there  are  other  organic  non-sugars  which  may  be  present.   They  are  prote-bly  closer 
to  the  true  purities  than  vroiold  be  the  values  obta.ined  by  polarization.   With 
normal  moisture  content  the  purities  ?/oi;2d  be  about  0.030^  lower  tha,n  the  values 
given. 

As  might  be  expected  white  pan  purities  correlate  rather  7;ell  with  the  new 

percentage  rating  for  the  sugars  and  also  with  the  purities  of  the  sugo.rs.   The 

trend  is  very  evident,  as  will  be  seen  from  the  following  table,  in  spite  of  the 

variations  caused  b^^  the  effect  of  the  ;pan  and  centrifugal  work. 

White  Ivlassecuite  Parity   Above  93^ 

Average   "        "  94.0 

Ifambcr  of  Su.gars  in  group  23 

Average  ^gc  Ife.ting  93.0 

Below  90  ratiiig  13fb 

Above  95  "  22fo 

Average  Sugar  Purity  99.977 

Below  99.975  purity  22^ 

Above  99.930  26^ 

Those  averages  also  indicate  the  general  correlation  between  the  new  per- 
centage rating  and  the  estinmted  sugar  puvities.   There  are  naturally  exceptions  in 
individuo-1  instances  but  the  trend  is  definite,  Aiopa.rently  the  sugar  produced  from 
a  high  qualit3''  Eassecuite  is  sometimes  of  poor  quality  because  of  the  pan  and  cen- 
trifugal work  and  a  low  quality  massecuite  sometimes  yields  an  excellent  sugar  be- 
ca.use  of  special  care  and  equipment.   If  a  particular  sugar  does  not  have  the  qual- 
ity that  one  would  expect  from  the  pan  purity  it  is  well  to  carefully  consider  the 
possibility  of  poor  sugar  boiling  conditions  and/ or  some  wealoicss  in  the  centrifugal 
work. 


91-93fo 

Below  91^ 

92.0 

90.0 

49 

13 

89.2 

84.4 

51^ 

6Sfo 

Ofo 

15^ 

99.973 

99.967 

4:7fo 

77fo 

14^ 

ofo 

f 


-  34  - 
■..    .  15.    Screening  Tests 

The  screening  tests  were  made  as   in  previous  years.      There  is  a  .distinct 
trend  toward  finer  grained  sugars,   v;hich  is   especially  seen  in  the  non-Steffen  awg- 
ars.      This   change  has   "been  proceeding  for  years  hut   is    rather  more  prono-unced  than 
usual.      The   screening  grade   is   roughly  indicated  by  the  letters   in  the   final  column 
of  Tahle  9.      "C"   is   coarse,    "F"    fine,    "I.i"  medium  and  "V"   very.      As   in  all  other 
tables   the  averages   only  include   the   regular  samples  for   the  campaign, 

15.    Regional  Averages 

In  the   1940   report,    tables  were   given  comparing  the  averages  of  the   differ- 
ent  sugarfl  grouped  for   ten  gcograDhical  areas.      This  year  similar  tables    (No.lO) 

( 

group   the   sugars   into   the   four  major  regions  arbitrarily  ntunbcred  from  one   to   four. 
The  non-Stoffcn  and  Steffcn  sugars   arc  considered  separately  as   in  the  previous  ^ 

tables.      The  primary  object  of  these    regional  su-nnaries   is   to    give  a  basis  on  which 
the   individaal  factory  may  compare   their  sugars  with  others   from   the   same  area 
rather  than  with  the   entire   industry. 

It  may  also  be  of  interest  to  note  that  the  sugars  in  area  no,  1  are  not 
high  in  ash  because  of  hi^  content  of  mineral  salts  but  rather  because  of  high 
amounts  of  organic  salts.  The  sugars  in  this  area  are  also  highest  in  niti-ogen 
compounds  of  the  tj'pe  detennined.  Because  the  ash  is  so  largely  due  to  organic 
salts,  the  acid  radicals  of  v;hich  probably  do  not  have  the  hi^yh  specific  con- 
ductivity of  the  mineral  acids,  the  conductivity-ash  factors  arc  definitely  higher  < 
than  in  the  other  areas,  > 
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17 .      Suinmary 


In  spite  of  the   already  high  uniformity  in  qualit;'-  of  "beet    sugar,    additional 
advance   is    to  be   seen  in  many  respects   and  especially  in   the  ash   content.      It   is 
felt   that   the  changes   adopted  in  the  neasurenent  of  color,    turhidity  and  foa):iing 
will  differentiate  "between  sugars  more  accurately,    and  that  the   nev/  percentage 
foiT3ula  rating  suj-a].iarizes   the  various   factors   on  a  fairer  hasis.      The  use  of  proper 
conductivity-ash  factors   according  to    the  area  v/ill   give  hotter  estimations  of  ash 
from  specific  conductivities. 


-   36  -^ 

Table   9 

Screening  Tests 
Non-Stefien 


r 


Sample 

Percent  Retained  on  S 

'creens 

U.S.il 

0. 

Thru  On  No, 
No. 100  30 
4.8   0.2 

,ThruNo.30  Thru 
On  No  .50  No  .80 
61.2  10.6 

Grade 

N'um'ber 

20 
0 

30 
0.2 

40 
12.4 

50 

48.8 

60 
10.8 

70 
10.0 

80 
7.2 

100 
5.8 

4103 

F 

4105 

0 

0,8 

36.6 

31.4 

9.6 

8.2 

6.2 

5.0 

2.2 

0.8 

58.0 

7.2 

MC 

4106(a) 

0 

0 

4.2 

32.4 

14.2 

14.4 

12.8 

11.6 

9.4 

0 

36.6 

21.0 

VF 

(t.) 

1.0 

23.8 

50.4 

16.6 

4.4 

2.0 

1.0 

0.6 

0.2 

24.8 

67.0 

0.8 

VC 

4108 

0 

0.2 

21.0 

37.8 

9.4 

10.0 

7.6 

7.6 

6.4 

0.2 

58.8 

14.0 

F 

4110 

0.8 

3.0 

44.4 

34.4 

6.2 

4.0 

3.4 

2.4 

1.4 

3.8 

78.8 

3.8 

MC 

4111 

0 

0.2 

47.6 

33.6 

6.2 

4.4 

3.4 

2.6 

2.0 

0.2 

81.2 

4.6 

C 

4112 

0 

0 

8.6 

56.2 

12.8 

9.2 

6.6 

4.4 

2.2 

0 

64.8 

6.6 

VF 

4114 

0 

0 

11.2 

52.8 

12.2 

9.2 

7.0 

4.6 

3.0 

0 

63.0 

7.5 

F 

4115 

0 

0.4 

15.6 

46.0 

11.6 

10.0 

7.2 

5.6 

3.6 

0.4 

61.6 

9.2 

F 

4116 

0 

0.4 

23.4 

39.0 

9.6 

10.4 

8.2 

6.0 

3.0 

0.4 

62.4 

9.0 

F 

4117 

0.2 

1.8 

30.8 

44.8 

8.8 

5.6 

4.0 

2.8 

1.2 

2.0 

75.6 

4.0 

MF 

4118 

0 

2.8 

43.4 

30.0 

8.1 

6.2 

4.6 

3.2 

1.6 

2.8 

73.4 

4.8 

MC 

4121 

0 

0.2 

8.0 

54.0 

12.0 

8.0 

7.2 

6.0 

3.4 

0.2 

52.0 

9.4 

VF 

4122 

0 

0.6 

14.0 

38.8 

14.0 

9.6 

9.0 

7.8 

6.2 

0.6 

52.8 

14.0 

VF 

4123 

0 

0.4 

9.0 

46.8 

10.4 

12.4 

8.8 

7.2 

5.0 

0.4 

55.8 

12.2 

VF 

4125 

0 

0 

18.2 

48.8 

12.4 

8.0 

6.2 

4.0 

2.4 

0 

67.0 

6.4 

F 

4132 

0 

1.0 

34.4 

37.8 

8.8 

6.6 

4.2 

3.8 

3.4 

1.0 

72.2 

7.2 

M 

4133 

0 

1.4 

37.2 

39.6 

9.6 

5.8 

3.8 

2.0 

0.6 

1.4 

76.8 

2.5 

M 

4134 

0 

0 

26.4 

44.6 

11.6 

7.2 

5.2 

3.2 

1.8 

0 

71.0 

5.0 

MF 

4135 

0 

0 

16.6 

49.6 

10.4 

9.8 

5.8 

4.4 

2.4 

0 

55.2 

6.8 

F 

4136 

0 

3.0 

23.6 

35.8 

9.6 

10.4 

7.6 

6.4 

3.5 

3.0 

59.4 

10.0 

F 

4138 

0 

0.6 

32.2 

45.6 

8.8 

5.6 

3.8 

2.4 

1.0 

0.6 

77.8 

3.4 

M 

4139 

0 

0.4 

21.2 

45.6 

9.2 

9.2 

6.4 

5.2 

2.8 

0.4 

65.8 

8.0 

MF 

4143(a) 

no 

sugar 

(13) 

0 

0.4 

24.4 

46.8 

8.0 

7.6 

5.6 

4.4 

2.8 

0.4 

71.2 

7.2 

MF 

4144(a) 

0 

1.6 

41.6 

38.0 

8.0 

4.4 

3.6 

2.0 

0.8 

1.6 

79.6 

2.8 

M 

(t) 

0 

0.4 

22.8 

50.0 

11.0 

6.4 

4.8 

3.0 

1.6 

0.4 

72.8 

4.6 

MF 

4145(a) 

0 

1.0 

27.8 

35.2 

11.2 

9.2 

7.0 

5.8 

2.8 

1.0 

53.0 

8.6 

F 

(b) 

0 

14.0 

55.4 

18.8 

5.0 

3.0 

2.0 

1.4 

0.4 

14.0 

74.2 

1.8 

C 

4147 

0 

0.8 

24.6 

39.6 

9.8 

10.0 

6.8 

5.2 

3.2 

0.8 

54.2 

8.4 

F 

4149 

0 

0.4 

21.8 

50.0 

8.2 

7.4 

5.8 

4.0 

2.4 

0.4 

71.8 

6.4 

MF 

4150 

0 

0.4 

23.8 

44.6 

9.0 

7.6 

5.8 

5.2 

3.6 

0.4 

58.4 

8.8 

MF 

4151 

0.4 

1.6 

30.8 

44.8 

10.4 

5.8 

3.6 

2.0 

0.6 

2.0 

75.5 

2.6 

M 

4152 

0 

0.2 

10.8 

45.2 

16.2 

9.6 

8.0 

5.5 

4.4 

0.2 

55.0 

10.0 

VF 

4159 

0 

2.0 

32.0 

36.2 

9.0 

7.6 

6.2 

4,4 

2.6 

2.0 

58.2 

7.0 

MF 

4161 

no 

sugar 

4166 

0 

1.6 

24.0 

35.4 

11.2 

8.6 

8.0 

6.4 

4.8 

1.6 

59.4 

11.2 

F 

4167 

0 

0.8 

21.4 

48.8 

9.8 

9.0 

6.0 

3.0 

1.2 

0.8 

70.2 

4.2 

MF 

4169 

0 

0.2 

17.6 

40.4 

10.2 

8.6 

7.8 

7.2 

8.0 

0.2 

58.0 

15.2 

VF 

4173 

0 

0.4 

9.6 

36.0 

14.8 

14.0 

12.0 

9.2 

4.0 

0.4 

45.5 

13.2 

VF 

4176 

0 

0.2 

18.8 

56.2 

10.4 

6.8 

3.6 

2.4 

1.5 

0.2 

75.0 

4.0 

MF 

4180 

0 

0.4 

24.6 

44.2 

8.4 

8.0 

5.8 

5.0 

3.6 

0.4 

68.8 

8.5 

F 

4182 

0 

0.2 

19.8 

44.4 

9.2 

8.8 

6.8 

6.4 

4.4 

0.2 

54.2 

10.8 

F 

4191 

15.4 

41.8 

29.2 

10.6 

2.0 

0.6 

0.2 

0.2 

0 

57.2 

39.8 

0.2 

VC 

4194 

0.2 

4.8 

42.0 

34.8 

9.2 

4.0 

2.5 

1.6 

0.8 

5.0 

76.8 

2.4 

c. 

4196 

7.4 

29.6 

40.4 

17.8 

3.2 

1.0 

0.4 

0.2 

0 

37.0 

58.2 

0.2 

VC 

Average 

0.1 

0.7 

23.4 

42.7 

10.3 

8.3 

6.4 

4.9 

3.2 

0.8 

66.1 

8.1 

F 

1940  Avg 

.  0 

1.6 

32.4 

38.1 

8.8 

7.8 

4.3 

4.2 

2.7 

1.6 

70.5 

6.9 

M 
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TalDle  S 

Screening  Te 

sts 

Steffen 

- 

Sample 

Percent  Retained 

,  on  Sc 

reens 

U.S.Nos. 

Thru 
100 
i.6 

On 
no.  50 
4.0 

ThT\i   50 
On     50 
70.2 

Thni 
no.  80 
4.6 

Grade 

Numlier 

20 
0 

50 
4.0 

40 
54.6 

50 
55.6 

60 
10.8 

70 
6.0 

80 
4.4 

100 
5.0 

4101 

M 

4102 

0 

0 

27.5 

41.4 

15.0 

7.0 

5.6 

5. 5 

2.2 

0 

69.0 

5.8 

MJ 

4104 

0 

•  5.4 

29.4 

56.2 

11.2 

6.6 

5.8 

4.4 

5.0 

3,4 

55.5 

7.4 

m 

4107 

0 

0.4 

15.2 

46.0 

12.0 

9.0 

7.4 

6.0 

4.0 

0.4 

51.2 

10.0 

I 

410S 

0 

0.2 

14.8 

45.0 

17.4 

9.0 

7.4 

4.5 

1.6 

0.2 

59.8 

6.2 

F 

4115 

0 

1.0 

24.4 

'14.0 

12.8 

7.2 

5.4 

5.4 

1.8 

1.0 

68.4 

5.2 

LIF 

41  IS 

0 

1.0 

22.2 

45.6 

10.4 

8.4 

7.0 

5.0 

2.4 

1.0 

65.8 

7.4 

U? 

4120 

0 

0 

16.0 

45.6 

11.2 

7.4 

7.2 

6.8 

7.8 

0 

59.6 

14.  6 

YF 

4124 

0 

0.6 

16.4 

48.6 

14.2 

7.8 

5.8 

4.0 

2.5 

0.6 

65.0 

6.6 

F 

4126 

0 

0.6 

56.0 

41.0 

8.8 

5.4 

5.8 

5.0 

1.4 

0.6 

77.0 

4.4 

M 

4127 

0 

2.4 

57.6 

57.0 

9.2 

5.5 

4.0 

2.6 

1.5 

2.4 

74.5 

4.2- 

U 

4128(a) 

0 

1.6 

29.2 

46.4 

S.6 

5.6 

4.0 

2.4 

1.0 

1.5 

75.6 

5.4 

H 

(^) 

no 

sugar 

412S 

0 

0.2 

15.8 

46.0 

12.0 

8.8 

6.4 

5.5 

5.2' 

0.2 

51.8 

10.8 

F 

4130 

0 

0 

15.2 

48.4 

10.4 

8.6 

7.2 

5.0 

4.2 

0 

65.6 

10.2 

F 

4131 

0 

0 

6.2 

42 .0 

20.8 

11.4 

9.2 

6.4 

4.0 

0 

48.2 

10.4 

V? 

4137 

0 

0.4 

15.2 

45.6 

12.2 

8.5 

7.2 

6.4 

4.6 

0.4 

60.8 

11.0 

F 

4140 

0 

0 

15.2 

48.4 

10.4 

8.5 

7.2 

5.0 

4.2 

0 

55.6 

10.2 

F 

4141 

0 

0.2 

12.0 

55.0 

12.8 

8.2 

5.6 

4.8 

5.4 

0.2 

65.0 

8.2 

F 

4142 

0 

0.4 

17.6 

4^1.8 

11.6 

7.2 

7.2 

6.4 

4.8 

0.4 

62.4 

11.2 

F 

4146 

0 

0.2 

12.0 

49.0 

12.2 

9.4 

7.2 

5.0 

4.0 

0.2 

61.0 

10.0 

F 

4153 

0 

0.6 

8.8 

58.8 

10.2 

8.0 

5.6 

4.8 

5.2 

0.6 

67.6 

3.0 

IT 

4155       ' 

0.2 

2.0 

52.4 

45.4 

C      .1. 

»-■  .  - 

5.6 

5.8 

2.4 

0.8 

2.2 

75.8 

5.2 

M 

4156(a) 

0 

2.0 

47.8 

55.0 

6.8 

5.4 

2.6 

1.6 

0.8 

2.0 

82.8 

2.4 

MC 

M 

0 

0.2 

25.5 

49. 0 

9.4 

S.4 

4.2 

5.2 

2.0 

0.2 

74.6 

5.2 

MF 

4157       I 

0.4 

1.0 

12.0 

55.0 

15.2 

8.8 

6.0 

5.6 

2.0 

1.4 

65.0 

5.6 

MF 

4158 

0 

5.2 

47.2 

55.5 

6.2 

4.0 

2.2 

1.2 

0.4 

5.2 

82.8 

1.6 

MC 

4160 

0 

0.6 

19.0 

50.8 

10.4 

7.5 

5.4 

5.8 

2.0 

0.6 

69.8 

5.8 

MF 

4162 

0 

0.4 

15.5 

50.8 

15.6 

8.8 

6.0 

5.2 

1.6 

0.4 

64.4 

4.8 

F 

4163 

0 

0.8 

28.6 

45.6 

10.0 

7.0 

5.2 

5.2 

1.4 

0.8 

'72.2 

4.6 

MF^ 

416'l(a) 

0 

0 

58.2 

58.6 

8.0 

6.2 

4.4 

5.2 

1.4 

0 

75.8 

4.6 

M- 

(1:) 

0 

0 

20.5 

45.4 

11.4 

9.2 

5.8 

5.4 

5.2 

0 

54.0 

8.5 

F 

4165 

0 

0.8 

50.5 

40.0 

8.3 

6.6 

5.0 

4.8 

5.4 

0.8 

70.5 

8.2 

MF- 

4168 

0 

0.2 

8.2 

56.  5 

17.2 

11.0 

9.4 

9.4 

8.0 

0.2 

44.8 

17.4 

VF 

4171 

0 

0.4 

21.6 

51.2 

10.4 

6.8 

4.8 

5.2 

1.5 

0.4 

72.6 

4.8 

UT 

4172 

0 

0 

7.2 

48.0 

12.8 

10.0 

8.0 

7.2 

6.8 

0 

55.2 

14.0 

VF 

4175 

0 

C.6 

25.8 

45.0 

10.0 

8.2 

6.0 

4.2 

2.2 

0.6 

58.8 

5.4 

MF 

4177 

0 

0 

26.0 

48.4 

9.4 

6.2 

4.2 

5.4 

2.4 

0 

74.4 

5.8 

MF 

4178 

0 

0 

28.0 

42.8 

5.6 

6.8 

6.0 

'•r.  '-C 

2.4 

0 

70.8 

5.8 

MF 

41 7S 

0 

0 

4.8 

46.8 

16.4 

10.6 

7.8 

7.4 

6.2 

0 

51.5 

15.6 

VF 

4183 

0 

0.4 

50.0 

50.4 

8.4 

4.8 

5.2 

2.0 

0.8 

0.4 

80.4 

2.8 

M 

4184 

0 

0 

42.2 

55.4 

7.8 

4.6 

4.2 

5.5 

2.2 

0 

77.6 

5.8 

M 

4190       1 

0.2 

1.6 

14.8 

46.0 

14.0 

8.4 

6.4 

4.4 

4.2 

1.8 

50.8 

8.6 

F 

4195       I 

0.4 

4.4 

40.0 

58.0 

8.0 

4.0 

2.8 

1.5 

0.8 

4.8 

78.0 

2.4 

C 

Average 

0 

0.7 

22.7 

^1^1.7 

11.5 

7.5. 

5.8 

4.  5 

2.8 

0.7 

57.4 

7.5 

F 

IS -10  Avg 

.0 

0.7 

27.5 

41.5 

9.8 

3.2 

4.8 

4.6 

3.1 

0.7 

68.8 

7.7 

F 
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Table  1£ 

Eegional  Averages 

Non-Steffen 


1.  2.  3.  4. 


1940  19-11  19-10  1941     ,  1940  1941  1940  1941 

Sucrose  of  "beets 15.6  14.0  16.9  17.0  15.2  15.0  16.3  16.0 

Parity  Diffasion  Juice-   86.3  86.0  87.8  07.3  36.3  87.1  30.3  80.7 

Lime  used   (lbs, per  ton)      2.35  2.45  2.65  2.-14  1.60       1.56  .2.25  2.23 

Soda  Ash  used, lbs.  ton—     0.03  0.10  0.16  0.19  0.15       0.09  .0.18  0.00 

Lime  Salts,    Std.   Liq.-- '     0.035  0.051  0.030.   0.036  0.025     0.024  0.036  0.027 

Sulphur  used, lbs.  ton ■     0.42  0.36  0.24  0.25  0.53       0.52  0.46  0.45 

pH  Thin  Juice 0.4  0.6  8.4  0.5  0.0         0.1  0.1  7.9 

pH  Thick  Juice 8.6  8.6  8.7  8.0  8.7          0.7  0.4  0.4 

pH  White  Massecuite 8.3  0.0  6.6  0.8  0.6         0.6  0.4  3.3 

pH  White   Sugar  Solution      6.9  6.9  6.9  6.7  6.9          6.0  6.9  6.0 

Reducing  Sug.  .Birlsy  Candy  2.29^  1.43  2.76  1.74  2.79        1.60  2.37  1.63 

Purity, White  Massecuite-9i«S  91.5  93.5  94.0  91.5  91.9  92.1  92.3 

Purity  White  Sugar  (dry)      —  99.960  --  99.979  99.970  . 99.976 

Carbonate  Ash, p  .p.m. 103    .  100  .70  60  09            70              96              92 

Sulphated  Ash, p. p.m. 131  132              90  84  112          101  123  119 

Total  SaltsCest'dXp.p.m.    161  160  109  103  122         115  136  133 

Specific  Cond.X  10°            24.6  24.9  1G.4  16.2  23.4  21.4  25.0  24.2 

Carb.Ash-ConcLFactor.lo'^     419  -102  380  370  300         36-1  .304  380 

Sulp.Ash-Cond.Factor 532  530  409  510  479          472'  .492  492 

Salts-Cond-Pactor 554    .  675  592  635  521          537  544  550 

502  in  sugar, p. p.m. 6.7  34  9  9  12  14 

503  "        "            "    " 5.7.              5  6  11            10                7                0 

CI     "        "            "    " 2              3                5  4  9              7                7                5 

Est'd  Organic  Acid,p.p.m.    82  84  55  48  39            36  .51  45 

Organic  Salts, ^  total  -     75.0  74.4  75.2  69.4  47.5       45.9  .55.9    .  50.4 

Inorganic    Salts, ^total       24.2.  25.6  24.3  30.6  52.5       53.1  44.1  49.6 

SiOg  in  sugar, p. p.m.   —        7  11                 6  3.  7.            Q.  .0                4 

CaO     in  sugar, p. p.m.    —        5  6  .3.6  2,  3  .3  4 

KgO     in  sugar,est'dp.TD.jn.55  37  20  .24  39.          31  .45  49 

NagO      "        "           "           """        3  15  17  ,     9  13.          14  11                 5 

ColorSugar  Sol'n,B-K  Ind.    0.4  12.2  .0.2  7.5  5.9          6.2            7.0            7.6 

"        "           "    N-W(-log  t)      --            2.42  .—  1.32  —            1.31          —               1.19 

Turbidity,    B-K  Index 17.2  16.4  15.8  10.0  12.7          8.9  17.2  10.0 

"                ,    N-W(-log  t)l0^  —            5.65          —  4.16  —            3.43          —              4.70 

Color  Candy  Sol'n,B-K  Indl3.9  12.5  10.2  0.1  10.5         9.4  13.3  10.6 

"          "          "   !I~W(-log  t)   —  20.04         ~  18.20  —         21.05  —  24.00 

Increase   Color, -log  t  basis—  25.42         —  16.96  —         19.74  —  22.09 

Nitrogen(amino)    .jxp.m.        17  16  16  .  11  11            11  14  11 

Reflectance, whole   sugar— 92.3  91.1  93,4  .  92.2  92.7       92.0  93.2  92.3 

"        (blue   Screen) —  88.9  —  90.3  —         90.2  .  —  90.6 

"        40-50  Fraction  —     —  90.2  —  91.3  —         91.4  —  92.0 

Poaming  Test, Old, Maximum  95  93-  90  00  96  102  91         .  94 

"            "      ,New,        "     .     —  121  —  100  —  122  .—         .  109 

Porraula Hating, Old  formula63. 5  50.7  60.7  75.1  71.6       76. 2  65.2  71.0 

"             ".        .New            "        —  85.5  —  93.7.  ~            91.0  —  91.7 

Yeast  Inoculum  Multiple     11.0-        7.1            3.0  6.2.  0.2          6.5  .   7.1            5.2 


\ 
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Table  10 
Regional  Averages 
Steffen 


1. 


2. 


1940        1941 


Sucrose  of  Beets 16,0  14.3 

Parity  Diffusion  Juice 86.5  85.5 

Molasses  T^orked,  ^  beets —     6.23  6.03 

lime  used,    $    per  1^  Mol.      0.69  0.72 

Soda  Ash  used, lbs  per  ton     0,61  0.73 

Lime  Salts, Std.Liq. 0.066  0.057 

Sulphur  used, lbs  per  ton       0.32  0.29 

pH  Thin  Juice 6.5  8.6 

pH  Thick  Juice 8.5  8.5 

pH  White  Massecuite 8.2  0.0 

pK  VTnite  Sugar  Solution—     6.8  6.8 

Reducing  Sugar  Candy 2.64^$  1.42 

Parity  TThite  Massecuite —  92.5  91.9 

Parity  7/hite  Siigar   (drjO       —  99.9  67 

Carbonate  Ash,p.p,m, 106  108 

Sulphate d  Ash, P.P.  1,1.- 135  144 

Total  Salts(est'd)  p. p.m.      173  190 

Specific   Conductivity (10^)   26.0  27.0 

Carb.Ash-Cond. Factor  (10 6)   400  400 

Sulp.-Ash-Cond  Factor  " 523  533 

Tot. Salts-Cond. Factor  " 565  704 

SO2  in  sugar, p. p.m. 5  4 

SO^  in  sugar, p. p.m. 7  6 

CI  in  sugar, p,p,m. 2  2 

Org.Acd.  (est'd)  p. p.m. 95  107 

Organic   Salts  ,fJ  total 82.1  83.7 

Inorganic   Salts, ^  total 17.9  16.3 

Si02  in  sugar, p. p.m. 8  5 

CaO  in  sugar, p. p.m. 5  7 

ZgO  in  sugar(est'd)  p. p.m.   47  54 

Na20  in  sugar(est'd)  p. p.m. 13  10 

Color  Sugar  Sol'n,3-K   Index  10.0  12.7 

Tarbi'Iity  Sugar    ,3-K  Index     19.4  11.4 

Color  Sugar  Sol'n,N-W(-log  t)—  2.73 

Tarbidity   ,H-T/(-log  t)l03         —  4.61 

Color  Candy  Sol'n,3-K  Index  14.8  13.6 

Color  Candy  ITT7(-log  t)lO^         —  30.04 

Color  Increase (--  log  t)basis  —  28.11 

Mtrogen(aLnino)p.p.m. (13.5)  16.3 

Reflectance, whole  sugar, B-K  92.0  91.1 

"      (blue  screen)    "      "     —  03.5 

"   40-50  fraction  "     —  90.4 

Foaming  Test , Old, Maximum  —  93  90 

"  II      ,Uew,      "  —  107 

"  "  Avg, Minimum £1  83 

Fomula  Rating, Old  Fonnula     59.5  6'i.7 

"  "      .Hew     "  —  80.1 

Yeast  Inoculum  Multiple 7.4     6.4 


1940 

17.6 

85.9 
7.21 
0.54 
1.00 
0.078 
0.32 
5.7 
8.0 
8.1 
6.  6 
2.71^ 

95.0 

74 

94 
113 
17.0 
435 
553 
694 

2 

4 

3 
65 
02.2 
17.8 

7 

5 
23 
13 

9.4 
13.2 


9.4 


(13.0) 
93.3 


104 

03 
59.8 

8.1 


1941 
16.8 
85,3 
7.81 
0.57 
1.21 
0.062 
0.33 
8,7 
0,2 
7.8 
6.7 
1.50 
94.1 
99.979 
62 
82 
108 
15.8 
392 
519 
684 
3 
5 
4 
55 

75.9 

24.1 

4 

16 
18 
9.5 
8.7 
1.71 
3.11 
8.0 
15.72 
14.01 
11.0 
91.7 
89.8 
91.0 
96 
116 
86 

75.3 

92.7 

5.9 


1940 

15.0 

85.9 
5.89 
0.58 
0.47 
0.037 
0,46 
0.0 
8.4 
8,3 
6.9 
2.  52fo 

91,7 

121 

15i 

178 

31.6 

383 

407 

563 

9 
11 
12 
75 
52.9 
37.1 

9 

3 
46 
24 

6.9 
12.4 


12.8 


(14.4) 
93.3 


95 

04 
67.7 

7.5 


1941    1940   1941 


15.2 
86.3 

5.38 

0.59 

0.30 

0.045 

0.46 

8.2 

8,5 

8,3 

6.7 

1.60 
92.0 
99.973 

103 

134 

162 

27.5 

375 

487 

589 
9 

10 
7 

70 

64.2 


'I 
46 
14 
7.5 
8,4 
1.05 
3.51 
10.0 
24.25 
23.20 
11.9 
92.0 
90.2 
91.3 
99 
120 
05 

73.0 
90.0 


7.1 


15.0 

00.2 
6.15 
0.59 
0.35 
0.055 
0.32 
8.2 
7.9 
7.9 
6.5 
2.62 

92.4 

98 

128 
150 
24.2 
405 
529 
653 
7 
6 
3 
67 

53.3 
36.7 
4 
1 

39 

17 

10.1 

17.4 


13.3 


(16.0) 
93.9 


80 

04 
52.0 

6.9 


15.6 
88.5 

5,38 

0.64 

0.25 

0,046 

0,33 

3,2 

8.1 

8.0 

5.6 

1.66 
92.6 
99.974 

96 
127 
150 

23,6 

407 

530 

678 
8 
5 
6 

78 

72.5 

27.5 
4 
7 

30 

19 
12.0 
16.1 

1.15 

7.15 
11.7 
22.56 
21.51 
10.0 
92.4 
90,9 
91,8 
91 
107 
84 

61,5 
90,0 

7.6 
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PAKE  II. 
EEPOET  01\'  BIOLOGICAL  STUDIES  OF  SUGASS 
By  H.  H.  Hall  and  Edna  E.  Dicks 

The  biological  quality  of  the  samples  was  determined  by  examination  for 
substances  which  stimulate  the  multiplication  of  yeast  cells  in  solutions  and  for 
the  number  of  certain  thermophilic  and  mesophilic  microorg3,nisms,   Sabsamples  of 
the  same  factory  composites  as  used  for  the  chemical  analysis  ^.?ere  used  for  this 
study.   The  results  are  given  in  two  parts,  namely:   (1)   The  examination  for  yeast 
stimulating  substances,  and  (2)  the  examination  for  thermophilic  and  mesophilic 
mi  croorga,ni  sms, 

No  attempt  has  been  made  to  establish  a  rating  scheme  whereby  the  results  of 
the  above  examinations  could  be  combined  to  give  a  n-u_merical  value  for  the  biologic- 
al quality.   Although  such  a  rating  system  has  been  suggested  and  might  be  desir- 
able for  arriving  at  an  overall  biological  quality  v-^-Hie,  it  is  felt  tha,t  it  would 
not  reveal  a  great  amount  of  inforiaation  frora  the  star-dpoint  of  factory  opera.tion. 
Also,  considera,tion  lias  been  given  to  the  possibility  ox  advantageously  including 
the  data  in  the  ro.ting  formijla  given  in  the  preceding  part  of  this  report.   This 
did  not  seem  desirable  because  of  the  lack  of  signif  ic?i,nt  correlation  with  the 
chemicall  da.ta, 

EX.Il^IMTIOIJ  FOR  YEiVST-STII,IULATIi\^G  SU3STAi\CES 

The  extent  of  yeast  cell  multiplication  in  sugar  solutions  depends  largely 
upon  the  amount  of  non-sugar  impurities  present  v/hich  can  be  assimilated  by  the  cell 
in  the  form  of  growth-promoting  substances.   Such  substances  in  yeast  metabolism  are 
analogous  to  vitamins  in  human  and  animal  nutrition.  A  large  number  of  substances 
have  been  identified  v/hich  are  utilized  by  yeast  cells  as  growth  stimulants  and  the  , 
source  of  each  has  been  largely  determined.   The  complex  growth  promoting  substance 
which  occurs  in  sugar  has  been  studied  and  its  nature  and  properties  discussed  in 
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recent  issues  of  this  report.   Its  role  in  the  keeping  qua.lity  of  "beverages  and 
similar  solutions  which  are  sul^ject  to  yeast  contamination  has  "been  determined  and 
likewise  discussed  in  these  reports, 

Again  this  year  the  relative  amount  of  stimulant  was  determined  in  the  87 
samples  "by  the  method  descrilDcd  in  an  article  "by  Hall,  James  and  Stuart,  Ind,  Eng, 
Chem.,  vol,  25,  p.  1052  (1S33),   One  hundred  cuTdIc  centimeters  of  sterilized  ten 
percent  solutions  of  each  sugar  were  inoculated  with  approximately  50,000  yeast 
cells  per  cc.  The  yeast  crop  that  developed  during  three  days  of  incubation  was 
determined  and  calculated  in  terms  of  the  multiple  of  the  numher  of  cells  inoculated 
into  each  solution.   The  samples  are  ranlced  in  ascending  order  of  their  yeast  inr- 
oculum  multiples  and  are  identified  "by  their  sample  ntunhers.   The  results  are  giyen 
in  Table  I, 

.  The  average  yeast  inoculum  multiple  for  all  samples  this  year  is  6,5  which 
is  in.  contrast  to  8.0  for  the  campaign  year  1940  and  9.1  for  1939.   /igain  this  year 
a  relationship  exists  lDetv7een  the  yeast  inoculum  multiple  and  the  ash  content  of 
the  sugar.   The  average  ash  content  of  49  samples  ha.ving  yeast  inoculuin  multiples 
up  to  and  including  the  average  6,6  is  ,0082  percent,  while  the  average  ash  content 
of  38.  samples  he.ving  multiples  aoove  6.8  is  ,0101  percent.   This  relationship, 
which  has  existed  in  other  years,  is  shomi  in  the  following  tah-oJLar  data; 


Year 

Y  ea  s  t   Ino  culum 

Ash 

Ash  '.^  in 

Ash     %     in 

.. 

Multiple 

Percent 

Sanples  "below 

Samples  a"bove 

Av, 

Av, 

Av,  I/iultiple 

Av.   Lrultiple 

1941 

1940 
1939 


6.6 
8,0 
9,1 


,0091  ,0082 
,0099  ,0095 
,0110       .0104 


•  0101 

.0104 
.0117 


An  examination  of  the  ar-alysis  of  the  individual  samples  comprising  the  two 
groups,  i.e.,  those  samples  with  multiples  a'bovc  and  "below  the  a,vorago,  indicates 
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TABLE  I 
Hanking  of  S\igar  Samples  Collected  During  1941  Campaign 


Sample 

Eank 

Yeast 
Inoculum 

Sample 

Eank 

Yeast 

Inoculum 

Number 

M\iltiple 

N-umlier 

Multiple 

4153 

1 

1.0 

4133 

45 

6.6 

4139 

2 

1.0 

4119 

46 

6.6 

4164B 

3 

1.6 

4144A 

47 

6.6 

415  6A. 

4 

1.6 

4178 

48 

6.6 

4111 

5 

2.0 

4182 

49 

6.6 

4166 

6 

2.2 

4108 

50 

6.8 

4161 

7 

2.4 

4124 

51 

6.8 

4190 

8 

2.8 

4110 

52 

6.8 

4105 

9 

3.2 

4116 

53 

7.0 

4149 

10 

3.2 

4136 

54 

7.2 

4117 

11 

3.2 

4137 

55 

7.4 

4145 

12 

3.4 

4164A 

56' 

7.4 

4144B 

13- 

3.4 

4104 

57 

7.4 

4171 

14 

3.4 

4121 

58 

7.5 

415  6B 

15 

3.4 

4177 

59 

7.6 

4132 

16 

3.6 

4134 

60 

8.0 

4160 

17 

3.6 

4157 

61 

8.0 

4109 

18 

3.8 

4120 

62 

8.0 

4102 

19 

4.2 

4112 

53 

8.2 

4158 

20 

4.2 

4167 

64 

8.2 

4123 

21 

4.4 

4162 

65 

8.4 

4122 

22 

4.6 

4140 

66 

8.4 

4103 

23 

4.6 

4194 

67 

8.6 

4118 

24 

4.8 

4191 

68 

8.6 

4114 

25 

4.8 

4131 

69 

8.8 

4184 

26 

4.8 

4155 

70 

9.0 

4107 

27 

4.8- 

4175 

71 

9.8 

4146 

28 

5.0 

4147 

72 

10.0 

4101 

29 

5.0 

4113 

73 

10.0 

4127 

30 

5.0 

4173 

74 

10.0 

4150 

31 

5.0 

4106 

75 

10.2 

4130 

32 

5.2 

4179 

76 

10.4 

4115 

33 

5.4 

4196 

77 

10.4 

4143 

34 

5.4 

•  4129 

.  78 

10.6 

4128 

35 

5.4 

4125 

79 

10.6 

4138 

36' 

5.6 

4172 

80 

10.8 

4126 

37 

5.8 

4152 

81 

11.4 

4183 

38 

5.8' 

4142 

.  82 

11.8 

4175 

39 

6.0 

4195 

83 

12.2 

4180 

40 

6.0' 

4151 

.  84 

12.6 

4135 

41 

6.2 

4141 

85 

13.4 

4168 

42 

6.4 

4169 

86 

14.6 

4163 

43 

6.4 

4165 

87 

16.6 

4159 

44 

6.6 
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that  tlie  relationship  is  not  an  ezact  one,  There  ai'e  a  -nmAher   of  saLiples  that, 
although  having  lo^?  multiples,  they  have  ash  values  consideralily  above  the  average 
of  ,0091  percent.   Also,  there  are  a  nunber  of  samples  which  have  high  yeast  in- 
oculum mailtiples  and  lo^r  ash  values. 

The  data  were  further  analyzed  to  show  the  relationship  "betv/een  the  yeast 
inoculum  multiple  and  ash  values  in  Steffen  and  non-Steffen  samples  for  the  four 
geographic  areas.  The  results  are  given  in  Tahle  II, 

Table  II 

COlIPAMTr/S  AUOJITTS  OJ  "EAST   ST II.iULAI\T:  BY   C-EOOHAPHIC  A3SAS, 
STEFEE?  A23D  NOL^STETFKT  EA0I02IES  EOR  1341  AiO). 

1940  CA2.'IPAIG:^ts 

1941  Campaign 

Area    I  II  '  III  HT 

S      i'j,  S,     S     iJ,  S,      S      i\;,  S,     S      I\,  S, 

Ho,  factories       11      11      7      5      15      15      8      10 

Yeast  inoc.  multiple  6,4     7,1     5,9    6.2      7,1      6.3    7.6     5.2 

Ash,  percent  ,0106   .0100   .0062  .0060    ,0103    .0078  .0096   ,0092 

(1940  Campaign) 

Ho,  factories       11      11      7     5  16      15      9      11 

Yeast  inoc,  multiple  7.4    11.0     8,1    8.8  7.5      8,2    6.9     7.1 

Ash,  percent          .0108   .0103   .0074  .0070  ,0121    .0083   .0088   .0096 

It  is  interesting  to  note  that  although  the  average  ash  values  are  higher 
for  the  Steffen  samples  in  the  four  areas  the  average  yeast  inocul'jr.!  multiples  are 
lower  in  areas  I  and  II  than  in  areas  III  and  lY  for  the  Steffen  group.  This  is 
contrary  to  the  results  obtained  from  the  1940  samples,  which  showed  that  the 
Steffen  samples  in  the  four  groups  had  Mgher  ash  values  than  the  non-Steffen 
samples  hut  yet  h-ad  lov/er  yeast  inoculu:;:  multiples.   These  results  tend  to  further 


~  44  - 
invalidate  the  relationship  shoiTn  to  e:cist  betv/'een  the  ash  values  and  yeast  in- 
oculum multiples  for  the  samples  regardless  of  the  geographic  area  from  v/hich  they 
were  derived. 

There  tvas  no  exact  relationship  found  to  exist  l)et\7een  the  amount  of  organic 

r 

impurities  and  the  relative  amoiants  of  stimulant  present,  although  the  stimulant  is 
a  complex  composed  of  organic  compo-'onds.   This  lack  of  correlation  may  "be  due  to 
the  presence  of  the  stimailative  substance  in  amounts  too  small  to  he  significantly 
associated  with  other  measurable  impurities.   Despite  the  apparent  lack  of  an  exact 
correlation  "between  the  amo'u-nts  of  stimuJLative  substances  and  measured  impurities 
there  is  a  useful  application  that  can  he  made  of  the  results  obtained. 

In  the  1936  report  results  were  given  ^7hich  showed  that  increased  amounts  of 
\7ash  water  per  basket  of  sugar  markedly  reduced  the  yeast  inoculum  multiple.   Re- 
ductions ranging  from  34  to  73  percent  of  the  stimulant  were  obtained  in  four       ^ 
factories  when  the  amount  of  wash  water  normally  used  was  increased  six  quarts  per 
basket  of  sugar.   These  results  and  others  "crj   Hall  a,nd  James,  ?acts  About  S^gar, 
June,  1936,  showed  that  the  stimulative  substance  is  located  at  or  near  the  crystal 
siirface  and  that  its  removal  is  facilitated  by  complete  removs-l  of  the  adhering 
mother  liquor  and  a  small  amount  of  the  ccystal  sujrface.   It  was  likewise  found 
ths,t  large  numbers  of  microorganisms  are  eliminp.tod  by  increased  ejnount-s  of  water, 
so'  it  is  evident  that  a  mere  thorov.gh  elimir^.tion  of  impurities  may  be  effected  'oy 
adequate  washing.  At  least,  it  wo-ald  be  desirable  for  those  factories  having  high 
yeast  inoculum  multiples  or  large  numbers  of  bacteria  in  the  sugar  to  investigate 
the  adequacy  of  washing, 

3ACTE2I0L0GI(ilL  EXALIIMTIOIv; 

The  samples  were  e:camined  again  this  year  for  the  presence  and  nuiibers  of 
organisms  such  as  wovld  influence  the  use  of  the  sugar  in  certain  food  products. 
The  usual  examination  was  made  for  thermophilic  bacteria  in  order  to  determine 
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their  suitability  for  canniiig  parposcs.  Also,  examination  vrns   made  for  such 
mesophilic  organisms  as  would  influence  the  quality  of  dair;--  products,  frozen 
foods  and  desserts,  "beverages,  etc. 

The  methods  that  T7ere  used  are  described  in  the  report  issued  last  year  and 
also  in  the  Official  and  Tentative  Methods  of  the  Association  of  Official  AgricuL- 
taral  Chemists,  Fifth  Edition,  1941,  pp.  542-3,  Although  the  "bacterial  standards 
that  have  been  adopted  for  canning  grade  s^agar  wore  given  in  the  report  issued  last 
year,  they  are  again  called  to  yoiir  attention.  They  are  based  on  the  types  and 
numbers  of  the  thermophilic  bacterial  spores  and  for  the  purposes  of  this  report 
they  are  as  follows; 

Total  Aerobic  Thermophilic  Spores,  shall  not  exceed  125  spores  per  10  grams 
of  sugar. 

Aerobic  Flat  Sour  Spores,  shall  not  exceed  50  spores  per  10  grams  of  sugar. 

Anaerobic  Sulfide  Spoilage  Spores,  shall  not  exceed  5  spores  per  10  grams 
of  sugar. 

Anaerobic  Thermophilic  Hard  Swell  Spores,  shall  not  be  present  in  more  than 
four  of  the  six  tubes  of  media  inoculated  with  the  test,  sample.   Standards  have  not 
been  established  for  mesophilic  organisms  although  for  the  beverage  industry  it  has 
been  suggested  that  the  total  plate  count  should  not  exceed  100  organisms  per  gram 
of  sugar.  Almost  complete  freedom  from  molds  and  yeast  is  required.   The  results 
of  the  examination  of  the  samples  for  thermophilic  and  mesophilic  organisms  are 
given  in  Table  III, 
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Ten  samples  (11,5  percent)  failed  to  meet  tlie  specifications  for  canning 
grade  s^agar.   This  is  in  compnrison  with  6,9  percent  \7iiich  failed  to  meet  the 
specifications  last  year,  ?ail;iro  of  the  samples  to  meet  the  standards  this  year 
was  again  due  to  high  total  aoro'bic  thermophilic  and  flat  sour  type  "bacteria,  Four 
of  the  samples  were  froia  factories  which  had  excessive  numlDcrs  of  thermophilic 
■bacteria  in  the  s^j^^ar  during  the  previous  j'^ear.   It  is  significant  to  note  that 
during  the  past  tv;o  years  none  of  the  samjjles  have  contained  excessive  nurahers  of 
hydrogen  sulfide  or  lis.rd  swell  type  of  spores.   This,  of  course,  does  not  mean  that 
all  strikes  of  sugar  produced  during  this  time  wo-uJ.d  have  met  the  canncrs  specifi- 
cations for  these  types.   It  should  also  he  pointed  out  tha.t  not  all  of  the  strikes 
of  sugar  making  up  the  ten  composites  tlia,t  failed  to  meet  the  specifications  this 
year  woTjJLd  contain  excessive  numhers  of  spores,  ■  ■ 

Fourteen  samples  contained  more  than  100  mesophilic  "bacteria  per  gram  as 
compared  with  10  samples  last  year.  Yeast  cells  wore  recorded  in  only  one  sa,mple 
and  five  samples  produced  five  or  more  mold  colonies  per  grain.  Although,  as  pre- 
viously indicated,  there  are  no  standards  for  molds,  it  is  felt  that  five  or  more 
Diold  colonics  per  gram  is  an  indication  of  undue  exposure  of  the  sugar  to  sources 
of  infection  in  the  sugar  end  of  the  factory,  or  to  careless  handling  of  the 
composite, 

A  review  of  the  extent  of  contamination  "by  thermophilic  type  organisms  in 
531  composite  samples  tested  during  the  past  seven  campaigns  was  made  to  determine 
which  type  organisms  was  most  frequently  responsihle  for  the  failure  of  samples  to 
meet  ca.nners  specifications.   The  results,  which  are  given  in  Table  IV,  show  that 
63  samples  or  11.8  percent  of  the  total  contained  an  excessive  number  of  thermo- 
philic organisms,   Further  examination  shows  that  only  six  ss.mplos  contained  an 
excessive  nvimber  of  sulfide  spoilrage  and  hard  swell  type  spores.   Of  these  six 
samples  two  contained  an  excessive  number  of  flat  sour  type  spores. 
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TABLE  IV 

Analysis  of  Samples  by  Years  Shov^ing  l!?ujnT3er  Containing  Excess 
Thermophilic  Spores  of  Each  Type 


Samples 

Within 

Standard 

&.mples 

Below 

Standard 

Becau 

se  of 

Tested 

T.C,  * 

E.S. 

♦  * 

S.S. 

*♦♦ 

T.A.**** 

Year 

ITo. 

No. 

Percent 

ITo. 

m. 

ITo. 

No. 

1941 

1941 

87 

77 

83.5 

6 

10 

0 

0 

1940 

87 

81 

93.1 

5 

7 

0 

0 

1939 

75 

65 

86.7 

7 

9 

0 

3 

1938 

77 

74 

96.1 

•  3 

3 

0 

0 

1937 

70 

65 

92.9 

2 

4 

2 

1 

1936 

70 

59 

84.3 

6 

10 

0 

0 

1935 

65 

47 

72.3 

12 

17 

0 

0 

*  T.C.  =  Total  plate  count.    **  E.  S,  =  Elat  sour. 
***  S.S,  -  Sulfide  spoilage.   ****  T.A,  ~  Therrjophilic  anaerolDes, 


Eifty-nine  samples  or  nearly-  94  percent  contained  excessive  numbers  of 
flat  sour  and  nonr-acid-forming  spores,  which  is  an  indication  of  the  importance  to 
"be  placed  on  these  organisms,   TVhile  it  is  highly  desirahle  to  maintain  a  routine 
check  on  the  occurrence  of  sulfide  spoilage  and  hfi.rd  sv:ell  type  organisms,  less 
emphasis  should  he  placed  on  them  tlian  on  the  other  t^^-pes.   The  examination  of  a 
weekly  or  l)i-weeld.y  composite  woiiJLd  prohaoly  he  sufficient  except  in  cases  where 
contamination  has  been  known  to  occur,  A  strict  control  shovJLd  be  maintained  of 
other  types,  however,  because  of  the  extent  to  which  they  grow  in  the  factory  and 
also  because  of  their  significance  in  the  food  industry. 


